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Description 

This invention relates to absorbent articles, particularly absorbent structures which are useful in personal care 
products. 

5 Desired performance objectives of personal care absorbent products include low leakage from the product and a 
dry feel to the wearer. However, absorbent products commonly fail before the total absorbent capacity of the product is 
utilized. An absorbent garment, such as an incontinence garment or disposable diaper, often leaks at the leg, top-front 
or top-back areas of the diaper. Leakage can occur due to a variety of shortcomings in the product, one being an insuf- 
ficient rate of fluid uptake by the absorbent system, especially on the second or third liquid surges. 

10 It has been found that urination can occur at rates as high as 1 5 to 20 milliliters per second and at velocities as high 
as 280 centimeters per second. Conventional diaper absorbent structures, such as those comprising admixtures of 
absorbent gelling particles and cellulosic fluffed pulp, may initially uptake fluid at rates of only about 8 milliliters per sec- 
ond or less, depending somewhat on the web density and concentration of gelling particulates. The initial uptake rates, 
however, for conventional absorbent structures can deteriorate once they have already received liquid surges into their 

15 structures. The above disparity between liquid delivery and uptake rates can result in excessive pooling on the surface 
of the fabric before it is taken up by the structure. In the meantime, pooled fluid can leak from the leg opening of the 
diaper and soil the outer clothing or bedding of the wearer. 

Attempts to alleviate leakage include providing physical barriers with elastic leg gathers and changing the amount 
or configuration of the absorbent material at the zone of the structure into which the liquid surges typically occur. 

20 Absorbent gelling particles have also been included to increase the liquid holding capacity in various regions of the 
absorbent structure. 

Absorbent articles have typically employed various types of absorbent pads composed of cellulosic fibers. For 
example, U.S. Patent No. 3,523,536 to Ruffo discloses an absorbent fibrous web of predominantly shorter fibers inter- 
mixed with relatively longer fibers for purposes of stabilizing the web. U.S. Patent No. 3,768,1 18 to Ruffo, et al. relates 

25 to a process for blending longer and shorter f foers. U.S. Patent No. 3,663,348 to Uloia, et al. discloses an absorbent 
product in which a disclosed fabric serves as a bodyside, fluid pervious liner material, and an absorbent core includes 
a loosely compacted cellulose batt with a densif ied layer on one side. 

Particular absorbent garments have been configured to control the distribution of absorbed liquids. U. S. Patent No. 
4,578,070 to Holtman discloses incontinence pads which include a bilayer, corrugated nonwoven structure. U.S. Patent 

30 No. 4,681,577 to Stern and Holtman discloses incontinence pads placed in a liquid-impermeable, flexible shell. The 
absorbent structure disclosed in the '577 patent includes either a corrugated or uncorrugated version of the bilayer non- 
woven structure disclosed in the *070 patent, located in the front portion of the product. A second resilient, open struc- 
ture, such as a resilient nonwoven or open cell foam, in the back portion is further disclosed for the purpose of providing 
fecal waste containment. 

35 U.S. Patent No. 4,699.619 to Bernardin discloses another cellulosic absorbent structure which can comprise a 
multi-layer core arrangement wherein a top layer has a greater pore size than that of an underlying layer. The pore size 
gradient between the core layers can be achieved in various ways, for example, by using webs of different densities or 
webs with a common density but formed from fibers of different sizes. A portion of superabsorbent material can also be 
placed at various locations within the absorbent structure. 

40 U.S.P. 4,585,448 issued April 29, 1 986, to K. Enloe describes a disposable garment comprising an integral absorb- 
ent pad disposed between a liquid pervious body-side liner sheet and a liquid impervious backing sheet. The absorbent 
pad is provided with a high absorbency area extending from the crotch region toward the center of the front waist of the 
garment. It is preferred that about 65 percent of the total absorbent be in the front half of the diaper with about 40 per- 
cent of the total in the high absorbency area. The higher zones of absorbency can alternatively be formed by use of 

45 zoned superabsorbent materials. 

U.S.P. 4,798,603 issued January 17, 1989, to S. Meyer et al. describes an absorbent article including an absorbent 
body composed of a substantially hydrophilic material which is capable of absorbing a selected liquid. A liquid perme- 
able topsheet layer composed of a substantially hydrophobic material is superposed in facing relation with an absorbent 
body, and has an effective average pore size therein. A liquid permeable transport layer is located between the topsheet 

so layer and the absorbent body, and is composed of a material which is less hydrophilic than the absorbent body. The 
transport layer has an effective average pore size therein which is smaller than the pore size of the topsheet layer. 

European Application No. 254,476 and U.S.P. 4,834,735 of Alemany et al. discloses an absorbent member having 
fluid storage and acquisition zones composed of cellulosic fluff mixed with absorbent gelling particles. The particles are 
purportedly used to keep the fibrous structure from collapsing when wet. The acquisition zone has a lower density and 

55 lower basis weight than that of the storage zone. US. Patent No. 4,673,402 to Weisman, et al. discloses a dual-layer 
absorbent core arrangement comprising a bottom fluff pad containing hydrogel particles, and a top fluff pad with little or 
no hydrogel particles. 

Document EP-A-0 439 962 discloses an absorbent article having a backsheet layer, a topsheet layer, an absorbent 
layer situated between the topsheet and backsheet layers, and a receiving layer situated between the topsheet layer 
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and the absorbent layer. 

Document EP-A-0 359 501 discloses an absorbent article having a backsheet layer, a topsheet layer, an absorbent 
layer situated between the topsheet and backsheet layers, and a fluid transfer layer situated between the topsheet layer 
and the absorbent layer. 

5 Document WO-A-91/1 1 1 64 discloses an absorbent article having a backsheet layer, a topsheet layer, an absorbent 
pad situated between the topsheet and backsheet layers, and a liquid-receiving layer situated between the topsheet 
layer and the absorbent layer. 

Non-woven materials such as carded webs and spun-bonded webs, have been used as the body-side liners in 
absorbent products. Specifically, very open, porous liner structures have been employed to allow liquid to pass through 

w them rapidly, and help keep the body skin separated from the wetted absorbent pad underneath the liner. In addition 
other layers of material, such as those constructed with thick, lofty fabric structures, have been interposed between the 
liner and absorbent pad for the purpose of reducing wet-back. 

With conventional fluff-based absorbent structures, such as those discussed above, the cellulosic fibers, when wet- 
ted, can lose resiliency and collapse. As a result, the liquid uptake rate of the wetted structures may become too low to 

15 adequately accommodate subsequent, successive liquid surges. Where absorbent gelling particles are incorporated 
between the fibers to hold them apart, the gelling particles swell and do not release the absorbed fluid. Swelling of the 
particles can then diminish the void volume of the absorbent structure and reduce the ability of the structure to rapidly 
uptake liquid. 

The addition of more absorbent material, such as secondary fluff pledgets, or absorbent gelling particles, has been 

20 employed to increase holding capacity. The desired rate of liquid intake within such arrangements, however, may not be 
sufficiently sustained during successive liquid surges. 

Despite the development of absorbent structures of the types surveyed above, there remains a need for improved 
absorbent structures which can adequately reduce the incidence of leakage from absorbent products, such as dispos- 
able diapers. There is a need for an absorbent structure which can provide improved handling of liquid surges and more 

25 effectively uptake and retain repeated loadings of liquid during use. 

This object is solved according to this invention by the absorbent article of independent claims 1 and 36. Further 
advantageous features, aspects and details of the invention are evident from the dependent claims, the description, 
examples and the drawings. The claims are intended to be understood as a first non-limiting approach of defining the 
invention in general terms. 

30 The invention provides a thin absorbent article having rapid uptake of liquid. 

More particularly, the invention provides absorbent articles which are designed for the rapid uptake, distribution and 
retention of repeated liquid surges into the absorbent portion of the article. 

Generally stated, the present invention provides a distinctive absorbent article comprising a backsheet layer and a 
topsheet layer which is disposed in facing relation with the backsheet layer. An absorbent structure is interposed 

35 between the backsheet layer and topsheet layer. The absorbent structure comprises a matrix of substantially 
hydrophilic fibers having a distribution of high-absorbency material therein. The hydrophilic fibers and particles of high- 
absorbency material are provided in a ffoer-to-particle weight ratio which is not more than about 70:30, and in particular 
aspects of the invention, the fiber-to-particle weight ratio is not less than about 30:70. A surge management portion is 
located adjacent at least one major, facing surface of the topsheet layer, and the surge management portion can pro- 

40 vide for a liquid Penetration Rate index (3rd insult) of about not less than about 2.67 ml/sec. In other aspects of the 
invention, the surge management portion provides for a liquid Penetration Rate index (3rd insult) of not more than about 
10 mlteec, and can provide for a Flowback index (2nd insult) of not more than about 6 gm. 

The present invention can advantageously provide an absorbent article which has adequate absorptive capacity 
even though the bulk thickness and volume of the absorbent and article are quite small. The absorbent article can rap- 

45 idly uptake body exudates, such as urine, and can maintain the rate of uptake even after the article has been previously 
wetted with one or more liquid insults. A surge management and control component of the invention can temporarily 
contain each liquid surge occurring in a target zone of the absorbent structure, and can further provide a more complete 
release and movement of the liquid into a retention portion of the structure. As a result, an absorbent garment article of 
the present invention can help avoid puddling of liquid against a wearer's skin and can more rapidly move the liquid 

so away from the skin and into the absorbent structure. The more complete release of liquid into the retention portion of 
the absorbent structure helps to maintain a drier section of the article against the wearer. Thus, the distinctive structure 
of the present invention can reduce the amount of liquid held against the wearer's skin, reduce leakage of liquid from 
the absorbent article, and provide improved dryness and comfort to the wearer. In addition, the distinctive aspects of 
the present invention can be advantageously sustained during the course of multiple insults of liquid delivered into the 

55 absorbent structure. 

The invention will be more fully understood and further advantages will become apparent when reference is made 
to the following detailed description and accompanying drawings in which: 

Fig. 1 representatively shows a top plan view of an embodiment of the invention, wherein the surge management 
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portion is located between the topsheet and absorbent body, and the article has been stretched with all of the elas- 
tic gathering removed; 

Fig. 2 representatively shows an enlarged cross-sectional view of the article of Fig. 1 taken along line 2-2, wherein 
5 particular component layers may be shown out-of-scale for the purpose of clarity; 

Fig. 3 representatively shows a perspective view of the article of Fig. 1, wherein the elastic members have con- 
tracted to gather the leg bands and distal edges of the containment flaps and wherein the containment flap elastics 
have urged the flaps to a generally upright position away from the topsheet layer; 

10 

Fig. 4 representatively shows an exploded, partially cut away, perspective view of the article of Fig. 1 ; 

Fig. 5 representatively shows a top plan view of another embodiment of the invention, wherein the surge manage- 
ment portion is positioned on the bodyside surface of the topsheet, and the article has been stretched with all of 
75 the elastic gathering removed; 

Fig. 6 representatively shows an enlarged, cross-sectional view of the article of Fig. 5 taken along line 6-6, wherein 
particular component layers may be shown out-of-scale for the purpose of clarity; 

20 Fig. 7 representatively shows a perspective view of the article of Fig. 5, wherein the elastic members have con- 
tracted to gather the leg bands and distal edges of the containment flaps and wherein the containment flap elastics 
have urged the flaps to a generally upright position away from the topsheet layer; 

Fig. 8 representatively shows an exploded, perspective view of the article of Fig. 5; 

25 

Fig. 9 representatively shows a perspective view of an exemplary absorbent structure; 

Fig. 10 representatively shows a cross-sectional view of a multicomponent absorbent wrapsheet; 

30 Fig. 1 1 representatively shows a diaper having leg elastics which are configured with a reflex curvature; 

Fig. 12 representatively shows a cross-sectional view of a multilayer, composite surge management material; 

Fig. 13 is a graph which representatively shows the pore volume and pore size distribution for several nonwoven 
35 fabrics; 

Fig. 14 representatively shows an apparatus suitable for determining the perimeter per edge length (PPL) index of 
a fabric; and 

40 Fig. 1 5 representatively shows a fabric sample evaluated for PPL index 

The absorbent structures of the present invention will be described herein in relationship to their use in disposable 
absorbent articles, but it should be understood that potential uses of the absorbent structures of the present invention 
need not be limited to disposable absorbent articles. As used herein, the term "disposable absorbent article" refers to 

45 articles which absorb and contain body exudates and are intended to be discarded after a limited period of use. The 
articles are not intended to be laundered or otherwise restored for reuse. The articles can be placed against or in prox- 
imity to the body of the wearer to absorb and contain various exudates discharged from the body. While the present 
description will particularly be made in the context of a diaper article, it should be understood that the present invention 
is also applicable to other disposable personal care absorbent articles, such as adult incontinence garments, sanitary 

so napkins, children's training pants and the like, as well as surgical bandages and sponges. 

Referring to Figs. 1 and 4, an absorbent article, such as diaper 10, includes a backsheet layer 30 and a topsheet 
layer 28 which is disposed in facing relation with the backsheet layer. An absorbent body, such as absorbent structure 
32, is interposed between backsheet layer 30 and topsheet layer 28, and includes a retention portion 48 for holding and 
containing body exudates, such as urine. The retention portion comprises a matrix of substantially hydrophilic fibers 

55 having therein a distribution of high-absorbency material, such as particles of superabsorbent polymer. The hydrophilic 
fibers and high-absorbency particles are provided in a fiber-to-particle ratio which is not more than about 70:30, and in 
particular constructions of the invention, the fiber-to-particle ratio is not less than about 30:70. The hydrophilic fibers 
and high-absorbency particles can also form an average composite basis weight which is within the range of 400 - 900 
gsm. The absorbent structure also includes a surge management portion, such as surge layer 46, which is located adja- 
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cent at least one major, facing surface of topsheet layer 28. In addition, the surge layer provides for a liquid Penetration 
Rate index (third insult) of not less than about 2.67 ml/sec, particularly when assembled into the absorbent structure to 
cooperate with other absorbent components, such as retention portion 48. In further aspects of the invention, the surge 
layer provides for a liquid Penetration Rate index of not more than about 10 ml/sec. and can advantageously provide for 

s a Flowback index (FIFE, 2nd insult) of not more than about 12 gm. 

In particular embodiments of the invention, the surge management layer can be arranged to provide a surge layer 
basis weight within the range of about 17-102 gsm, and can comprise nonwoven fabrics, such as spunbond webs and 
bonded-carded webs, composed of synthetic polymer fibers. Suitable fibers include, for example, polyester fibers, pol- 
yester/polyethylene bicomponent ffoers, polypropylene/iaolyethylene bicomponent fibers and the like, as well as blends 

10 thereof. 

In other aspects of the invention, the surge management portion can be characterized by various distinctive struc- 
tural parameters. Such parameters include, for example, resiliency and bulk recovery, pore size, fiber size and surface 
energy. 

In the illustrated embodiment, two containment flaps 62 are connected to the bodyside surface of topsheet layer 
75 28. Suitable constructions and arrangements for containment flaps 62 are described, for example, in USP 4,704,1 16 
issued November 3, 1987, to K. Enloe, the disclosure of which is hereby incorporated by reference to the extent that it 
is consistent herewith. 

Containment flaps 62, in the shown arrangement, are attached to topsheet layer 28 along fixed edges 64 of the 
flaps. A movable edge 66 of each containment flap includes a flap elastic member 68 comprising one or more individual 

20 strands of elastomeric material. For example, a plurality of elastic strands may be configured in a spatially separated, 
generally parallel arrangement, and a suitable elastic strand can, for example, be composed of a 470 decitex Lycra 
elastomer. Elastic member 68 is connected to the movable edge of the containment flap in an elastically contractible 
condition such that the contraction of the elastic components thereof gathers and shortens the edge of the containment 
flap. As a result, the movable edge of each containment flap tends to position itself in a spaced relation away from the 

25 bodyside surfaces of topsheet 28 and/or surge management portion 46 toward a generally upright and approximately 
perpendicular configuration, especially in the crotch section of the diaper. The containment flaps may be constructed of 
a material which is the same as or different than the material comprising topsheet 28. In optional embodiments, the con- 
tainment flaps may be constructed of a material which is the same as or different than the material comprising surge 
management portion 46. 

30 Fig. 1 is a representative plan view of diaper 10 of the present invention in its flat-out, uncontracted state (i.e., with 
all elastic induced gathering and contraction removed). Portions of the structure are partially cut away to more clearly 
show the construction of diaper 10, and the side of the diaper which contacts the wearer is facing the viewer. In the 
shown embodiment, diaper 10 has a front waistband region 12, a back waistband region 14, an intermediate crotch 
region 16 which interconnects the front and rear waistband regions. The outer edges of the diaper define a periphery 

35 1 8 in which the longitudinally extending side edges are designated 20 and the laterally extending end edges are desig- 
nated 22. Preferably, the side edges are curvilinear and contoured to define leg openings for the diaper. The end edges 
are shown as straight, but optionally, may be curvilinear. The diaper additionally has a transverse center line 24 and a 
longitudinal center line 26. 

Diaper 10 typically includes a liquid permeable topsheet 28; a substantially liquid impermeable backsheet 30; an 

40 absorbent pad, such as absorbent structure 32, positioned between the topsheet and backsheet; and elastic members 
34 and 35. Topsheet 28, backsheet 30, absorbent structure 32, and the elastic members 34 and 35 may be assembled 
in a variety of well-known diaper configurations. It should be recognized, however, that in articles other than diapers, 
individual components, such as the topsheet, backsheet or elastic members, may be optional. The desirability of includ- 
ing particular components in other absorbent articles would depend upon their intended end use. 

45 In the shown embodiment of diaper 10, topsheet 28 and backsheet 30 are generally coextensive and have length 
and width dimensions which are generally larger than the corresponding dimensions of absorbent structure 32. Top- 
sheet 28 is associated with and superimposed on backsheet 30, thereby defining the periphery 18 of diaper 10. The 
periphery delimits the outer perimeter or the edges of the diaper 10, and in the illustrated embodiment, comprises end 
edges 22 and contoured longitudinal edges 20. The diaper 10 has front and back waistband regions 12 and 14, respec- 

so tively extending from the laterally extending end edges 22 of diaper periphery 18 toward the transverse center line 24 
of the diaper along a distance of from about 2 percent to about 1 0 percent and preferably about 5 percent of the length 
of diaper 10. The waistband regions comprise those upper portions of diaper 10, which when worn, wholly or partially 
cover or encircle the waist or mid-lower torso of the wearer. The intermediate, crotch region 16 lies between and inter- 
connects waistband regions 12 and 14, and comprises that portion of diaper 10 which, when worn, is positioned 

55 between the legs of the wearer and covers the lower torso of the wearer. Thus, the crotch region 16 is an area where 
repeated fluid surge typically occur in diaper 10 or other disposable absorbent article. 

Topsheet 28, if employed, presents a body-facing surface which is compliant, soft-feeling, and non-irritating to the 
wearer's skin. Further, topsheet 28 can be less hydrophilic than retention portion 48, and is sufficiently porous to be liq- 
uid permeable, permitting liquid to readily penetrate through its thickness. A suitable topsheet 28 may be manufactured 
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from a wide selection of web materials, such as porous foams, reticulated foams, apertured plastic films, natural fibers 
(for example, wood or cotton fibers), synthetic fibers (for example, polyester or polypropylene fibers), or a combination 
of natural and synthetic fibers. Topsheet 28 is typically employed to help isolate the wearer's skin from liquids held in 
absorbent structure 32. 

5 Various woven and nonwoven fabrics can be used for topsheet 28. For example, the topsheet may be composed 
of a meltblown or spunbonded web of polyolef in fibers. The topsheet may also be a bonded-carded-web composed of 
natural and synthetic fibers. 

For the purposes of the present description, the term "nonwoven web" means a web of material which is formed 
without the aid of a textile weaving or knitting process. The term "fabrics" is used to refer to all of the woven, knitted and 

10 nonwoven fibrous webs. 

The topsheet fabrics may be composed of a substantially hydrophobic material, and the hydrophobic material may 
optionally be treated with a surfactant or otherwise processed to impart a desired level of wettability and hydrophilicity. 
In a particular embodiment of the invention, topsheet 28 is a nonwoven, spunbond polypropylene fabric composed of 
about 0.31 - 0.36 tex (2.8-3.2 denier) fibers formed into a web having a basis weight of about 22 gsm and density of 

is about 0.06 gm/cc. The fabric is surface treated with about 0.28% Triton X-1 02 surfactant. 

Backsheet 30 may be composed of a liquid permeable material, but preferably comprises a material which is con- 
figured to be substantially impermeable to liquids. For example, a typical backsheet can be manufactured from a thin 
plastic film, or other flexible liquid-impermeable material. As used in the present specification, the term "flexible" refers 
to materials which are compliant and which will readily conform to the general shape and contours of the wearer's body. 

20 Backsheet 30 prevents the exudates contained in absorbent structure 32 from wetting articles such as bedsheets and 
overgarments which contact diaper 10. In particular embodiments of the invention, backsheet 30 is a polyethylene film 
having a thickness of from about 0.012 millimeters (0.5 mil) to about 0.051 millimeters (2.0 mils). In the shown embod- 
iment, the backsheet is a film having a thickness of about 0.031 millimeters (about 1.25 mil). Alternative constructions 
of the backsheet may comprise a woven or non-woven fibrous web layer which has been totally or partially constructed 

25 or treated to impart the desired levels of liquid impermeability to selected regions that are adjacent or proximate the 
absorbent body. Backsheet 30 typically provides the outer cover of the article. Optionally, however, the article may com- 
prise a separate outer cover member which is in addition to the backsheet. 

Backsheet 30 may optionally be composed of a micro-porous, "breathable" material which permits vapors to 
escape from absorbent structure 32 while still preventing liquid exudates from passing through the backsheet. For 

30 example, the breathable backsheet may be composed of a microporous polymer film or a nonwoven fabric which has 
been coated or otherwise treated to impart a desired level of liquid impermeability. For example, a suitable microporous 
film is a PMP-1 material, which is available from Mitsui Toatsu Chemicals, Inc., a company having offices in Tokyo, 
Japan; or an XKO-8044 polyolefin film available from 3M Company of Minneapolis, Minnesota. The backsheet can also 
be embossed or otherwise be provided with a matte finish to exhibit a more aesthetically pleasing appearance. 

35 The size of backsheet 30 is typically determined by the size of absorbent structure 32 and the exact diaper design 
selected. Backsheet 30, for example, may have a generally T-shape, a generally l-shape or a modified hourglass shape, 
and may extend beyond the terminal edges of absorbent structure 32 by a selected distance, such as a distance within 
the range of about 1 .3 centimeters to 2.5 centimeters (about 0.5 to 1 .0 inch). 

Topsheet 28 and backsheet 30 are connected or otherwise associated together in an operable manner. As used 

40 therein, the term "associated" encompasses configurations in which topsheet 28 is directly joined to backsheet 30 by 
affixing topsheet 28 directly to backsheet 30, and configurations wherein topsheet 28 is joined to backsheet 30 by affix- 
ing topsheet 28 to intermediate members which in turn are affixed to backsheet 30. Topsheet 28 and backsheet 30 can 
be affixed directly to each other in the diaper periphery 1 8 by attachment means (not shown) such as an adhesive, sonic 
bonds, thermal bonds or any other attachment means known in the art. For example, a uniform continuous layer of 

45 adhesive, a patterned layer of adhesive, a sprayed pattern of adhesive or an array of separate lines, swirls or spots of 
construction adhesive may be used to affix topsheet 28 to backsheet 30. The above-described attachment means may 
also be employed to interconnect and assemble together the other component parts of the article. 

Fastening means, such as tape tab fasteners 36, are typically applied to the back waistband region 1 4 of diaper 1 0 
to provide a mechanism for holding the diaper on the wearer. Tape tab fasteners 36 can be any of those well known in 

so the art, and are typically applied to the corners of diaper 10. For example, mechanical fasteners, hook and loop fasten- 
ers, snaps, pins or buckles, may be used rather than, or in combination with adhesives and other means. It should be 
understood that is may be possible to dispense with the fasteners in a given design configuration. 

Elastic members 34 and 35, if included in the particular article, are disposed adjacent periphery 18 of diaper 10. 
Along each longitudinal edge 20, leg elastic members 34 are arranged to draw and hold diaper 10 against the legs of 

55 the wearer. Waist elastic members 35 may also be disposed adjacent either or both of the end edges 22 of diaper 10 
to provide elasticized waistbands. It should be noted that elasticized leg gathers and waist gathers are typically used in 
conventional diapers to reduce leakage caused by inadequacies of conventional absorbent structures and materials. In 
some instances the present invention may be advantageously configured to lessen reliance on the elasticized gathers 
for liquid containment purposes. 
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Elastic members 34 and 35 are secured to diaper 10 in an elastically contractible condition so that in a normal 
under strain configuration, the elastic members effectively contract against diaper 10. The elastic members can be 
secured in an elastically contractible condition in at least two ways, for example, the elastic members may be stretched 
and secured while diaper 10 is in an uncontracted condition. Alternatively, diaper 10 may be contracted, for example, 
5 by pleating, and the elastic members secured and connected to diaper 10 while the elastic members are in their unre- 
laxed or unstretched condition. Still other means, such as heat-shrink elastic material, may be used to gather the gar- 
ment. 

In the embodiment illustrated in Fig. 1, leg elastic members 34 extend essentially along the complete length of 
crotch region 16 of diaper 10. Alternatively, elastic members 34 may extend the entire length of diaper 10, or any other 

w length suitable providing the arrangement of elastically contractible lines desired for the particular diaper design. 

Elastic members 34 and 35 may have any of a multitude of configurations. For example, the width of the individual 
elastic members 34 may be varied from 0.25 millimeters (0.01 inches) to 25 millimeters (1 .0 inches) or more. The elastic 
members may comprise a single strand of elastic material, or may comprise several parallel or non-parallel strands of 
elastic material, or may be applied in a rectilinear or curvilinear arrangement. Where the strands are non-parallel, two 

75 or more of the strands may intersect or otherwise interconnect within the elastic member. The elastic members may be 
affixed to the diaper in any of several ways which are known in the art. For example, the elastic members may be ultra- 
sonically bonded, heat and pressure sealed using a variety of bonding patterns, or adhesively bonded to diaper 10 with 
sprayed or swirled patterns of hotmett adhesive. 

In the illustrated embodiments of the invention, leg elastic members 34 may comprise a carrier sheet 37 to which 

20 are attached a grouped set of elastics composed of a plurality of individual elastic strands 39. The elastic strands may 
intersect or be interconnected, or be entirely separated from each other. The shown carrier sheet may, for example, 
comprise a 0.002 cm thick film of unembossed polypropylene material. The shown elastic strands can, for example, be 
composed of Lycra elastomer available from DuPont, a business having offices in Wilmington, Delaware. Each elastic 
strand is typically within the range of about 620 - 1050 decitex (dtx), and preferably, is about 940 dtx in an embodiment 

25 of the invention wherein three strands are employed for each elasticized legband. In addition, leg elastics 34 may be 
generally straight or optionally curved. For example, the curved elastics can be inwardly bowed toward the longitudinal 
centerline of the diaper with the innermost point (or apex, relative to the cross-direction of the article) of the set of 
curved elastic strands positioned approximately 1.9 - 3.8 cm (approximately 0.75 - 1.5 inches) inward from the outer 
most edge of the set of elastic strands. In particular arrangements, the curvature of the elastics may not be configured 

30 or positioned symmetrically relative to the lateral centerline of the diaper. As representatively shown in Fig. 11, the 
curved elastics may have an inwardly bowed and outwardly bowed, reflex-type of curvature, and the length-wise center 
of the elastics may be offset by a selected distance within the range of about 0 - 8 cm toward either the front or rear 
waistband of the diaper to provide desired fit and appearance. In particular embodiments of the invention, the innermost 
point (apex) of the set of curved elastics can be offset about 0 - 12 cm towards the front or rear waistband of the diaper, 

35 and the outwardly bowed ref lexed-portion can be positioned toward the diaper front waistband. 

Due to the thinness and relatively high flexibility of the article of the invention, the leg elastics, containment flap 
elastics and even waist elastics, if any, should be selectively constructed and arranged to provide proper fit and ade- 
quate levels of leakage resistance. If the elastic tensions are too low or too high, the fit article of the article may be poor 
and there can be excessive leakage. In a particular aspect of the invention, the elastics provide for a whole article elas- 

40 tic tension value which is within the range of about 150-300 gm, and in a particular embodiment of the invention, the 
whole article tension value is about 250 gm. 

Conventional methods for determining the properties of elastic systems in absorbent articles, such as disposable 
diapers, have required removal of the elasticized portions from the structure. Such methods eliminate the influence of 
other components (i.e. the absorbent core) on the elastic members. The Whole Article Elastic Tension test can advan- 

45 tageously determine the elastic properties of the elastic systems while the elastics are under the influence of other com- 
ponents of the article. The test procedure, which is set forth in detail below under TEST PROCEDURES, takes data at 
a specific point on the stress/strain curve, but data may also be taken at additional points on that curve to more fully 
characterize the product being tested. 

An absorbent body, such as absorbent structure 32, is positioned between topsheet 28 and backsheet 30 to form 

so diaper 10. The absorbent body has a construction which is generally compressible, conformable, non-irritating to the 
wearer's skin, and capable of absorbing and retaining liquid body exudates. It should be understood that, for purposes 
of this invention, the absorbent structure may comprise a single, integral piece of material, or alternatively, may com- 
prise a plurality of individual separate pieces of material which are operably assembled together. Where the absorbent 
structure comprises a single, substantially integral piece of material, the material could include the desired structural 

55 features formed into selected spatial regions thereof. Where the absorbent structure comprises multiple pieces, the 
pieces may be configured as discrete layers or as other nonlayered shapes and configurations. Furthermore, the indi- 
vidual pieces may be coextensive or non-coextensive, depending upon the requirements of the product. It is preferred, 
however, that each of the individual pieces be arranged in an operable, intimate contact along at least a portion of its 
boundary with at least one other adjacent piece of the absorbent structure. Preferably, each piece is connected to an 



7 



EP0 539 703B1 



adjacent portion of the absorbent structure by a suitable bonding and/or fiber entanglement mechanism, such as ultra- 
sonic or adhesive bonding, or mechanical or hydraulic needling. 

In the embodiment representatively shown in Fig. 9, absorbent structure 32 includes a back section 38 and a front 
section 40, and the front section has an end region 42 and a target zone 44. The absorbent structure has a contoured, 

5 curvilinear periphery, particularly along its side edges. The two generally mirror-image, inwardly bowed, lateral edges 
provide for a narrower intermediate section suitable for positioning in the crotch of the wearer. 

For the purposes of the present invention, the target zone of the absorbent structure is that region of the absorbent 
structure which lies within a target template of the article. The width of the template is approximately 13% of the sum of 
the front and rear, laterally extending, waistband edges 22 of the outer cover of the article. The length of the template 

10 is approximately 45% of the overall length of the article's outer cover. The template is centered over the longitudinal, 
length-wise centerline of the article, and one laterally extending (i.e. width-wise) edge of the template is positioned 
about 1.3 cm inward from the front waistband edge of the absorbent structure. The opposite, laterally extending edge 
of the template positioned toward the rear waistband edge of the article, "me section of the absorbent structure which 
then lies within the area of the template is the target zone of the absorbent structure. 

is The absorbent structure additionally has a transverse center line 56 and a longitudinal center line 58. The absorb- 
ent structure may be configured with a part of retention portion 48 located within target zone 44 and the remainder of 
retention portion 48 located outside of the target zone. In an alternative arrangement, none of the retention portion is 
positioned within target zone 44, and the retention portion is totally located outside of the target zone. In yet another 
arrangement, all of retention portion 48 may be positioned within target zone 44. 

20 In absorbent structure 32, front section 40 can be conceptually divided into three regions comprising two trans- 
versely spaced ear regions 50 and 52 respectively, and a central region 54. Front section 40 is contiguous with back 
section 38, and the back and front sections of absorbent structure 32 extend away from the end edges 60 of absorbent 
structure 32 toward transverse center line 56. The relative dimensions of the various sections and portions of diaper 10, 
and of absorbent structure 32, can be varied depending on materials used and the desired product needs. For example, 

25 front portion 40 can extend over a distance corresponding to about one-half to two-thirds, or even three-fourths of the 
length of absorbent structure 32. Front section 40 is constructed to encompass all of the fluid target zone 44 of absorb- 
ent structure 32 within the diaper or other absorbent article. 

The front portion 40 includes an end region 42 and at least a portion of target zone 44. End region 42 comprises 
the portion of front section 40 extending a selected distance from the respective end edge 60 of absorbent structure 32 

30 toward transverse center line 56. Target zone 44 is contiguous with end region 42 and back section 38, and encom- 
passes the area where repeated liquid surges typically occur in absorbent structure 32. The particular location where 
liquid is discharged, such as during micturition, varies depending on the age and gender of the wearer. For example, 
male infants tend to urinate further toward the front end of the diaper. The female target zone is located closer to the 
center of the crotch. As a result, the shape and relative longitudinal placement of surge management portion 46 can be 

35 selected to best correspond with the actual target zone of either or both categories of wearers. Generally stated, the 
target zone is a section of absorbent structure 32 which is located in the front 60% of the length of absorbent structure. 
With reference to the percentage of the total length of absorbent structure 32 measured into absorbent structure from 
the front waistband edge thereof, the target zone may preferably comprise a region which begins at a line positioned 
approximately 10% of the absorbent structure length away from the front waistband edge and ends at approximately 

40 60% of the absorbent structure length away from the front waistband edge. 

The ear regions 50 and 52 comprise portions which generally extend from the lateral side edges of the absorbent 
structure toward longitudinal center line 58 a distance from one-tenth to one-third of the overall width of absorbent struc- 
ture 32, and connect to central region 54. Thus, when the diaper is worn, the ear regions are configured to generally 
engage the sides of the wearer's waist and torso, and central region 54 is configured to generally engage the medial 

45 portion of the wearer's waist and torso. 

Absorbent structure 32 may be manufactured in a wide variety of sizes and shapes (for example, rectangular, trap- 
ezoidal, T-shape, l-shape, hourglass shape, etc.) and from a wide variety of materials. The size and the absorbent 
capacity of absorbent structure 32 should be compatible with the size of the intended wearer and the liquid loading 
imparted by the intended use of the absorbent article. Further, the size and the absorbent capacity of absorbent struc- 

so ture 32 can be varied to accommodate wearers ranging from infants through adults. In addition, it has been found that 
with the present invention, the densities and/or basis weights of the respective surge management 46 and retention 48 
portions, as well as their relative ratios, can be varied. 

In a particular aspect of the invention, the absorbent structure has an absorbent capacity of at least about 300 gm 
of synthetic urine. Preferably, the absorbent structure has an absorbent capacity of at least about 400 gm of synthetic 

55 urine to provide improved performance. 

Various types of wettable, hydrophilic fibrous material can be used to form the component parts of absorbent struc- 
ture 32. Examples of suitable fibers include naturally occurring organic fibers composed of intrinsically wettable mate- 
rial, such as cellulosic fibers; synthetic fibers composed of cellulose or cellulose derivatives, such as rayon fibers; 
inorganic fibers composed of an inherently wettable material, such as glass fibers; synthetic fibers made from inherently 
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wettable thermoplastic polymers, such as particular polyester or polyamide fibers; and synthetic fibers composed of a 
nonwettable thermoplastic polymer, such as polypropylene fibers, which have been hydrophilized by appropriate 
means. The fibers may be hydrophilized, for example, by treatment with silica, treatment with a material which has a 
suitable hydrophilic moiety and is not readily removable from the fiber, or by sheathing the nonwettable, hydrophobic 

5 fiber with a hydrophilic polymer during or after the formation of the f foer. For the purposes of the present invention, it is 
contemplated that selected blends of the various types of fibers mentioned above may also be employed. 

As used herein, the term "hydrophilic" describes fibers or the surfaces of fibers which are wetted by the aqueous 
liquids in contact with the fibers. The degree of wetting of the materials can, in turn, be described in terms of the contact 
angles and the surface tensions of the liquids and materials involved. Equipment and techniques suitable for measuring 

10 the wettability of particular fiber materials or blends of fiber materials used for the surge management portion 46 can 
be provided by a Cahn SFA-222 Surface Force Analyzer System. When measured with this system in accordance with 
the procedure described in detail herein below, fibers having contact angles less than 90° are designated "wettable", 
while fibers having contact angles greater than 90° are designated "nonwettable". 

As representatively shown in Figs. 4, retention portion 48 can be situated in target zone 44, and can substantially 

is define the boundaries of absorbent structure 32. Retention portion 48 can comprise a matrix of hydrophilic fibers, such 
as a web of cellulosic fluff, mixed with particles of high-absorbency material. In particular arrangements, retention por- 
tion 48 may comprise a mixture of superabsorbent hydrogel-forming particles and synthetic polymer meltblown fibers, 
or a mixture of superabsorbent particles with a fibrous coform material comprising a blend of natural fibers and/or syn- 
thetic polymer fibers. The superabsorbent particles may be substantially homogeneously mixed with the hydrophilic f ib- 

20 ers, or may be nonuniformly mixed. For example, the concentrations of superabsorbent particles may be arranged in a 
non-step-wise gradient through a substantial portion of the thickness (z -direction) of the absorbent structure, with lower 
concentrations toward the bodyside of the absorbent structure and relatively higher concentrations toward the outerside 
of the absorbent structure. Suitable z-gradient configurations are described in U.S.P. 4,699,823 issued October 13, 
1987 to Kellenberger et al., the disclosure of which is incorporated herein by reference to the extent that it is consistent 

25 with the present description. The superabsorbent particles may also be arranged in a generally discrete layer within the 
matrix of hydrophilic fibers. In addition, two or more different types of superabsorbent may be selectively positioned at 
different locations within or along the fiber matrix. 

The high-absorbency material may comprise absorbent gelling materials, such as superabsorbents. Absorbent gel- 
ling materials can be natural, synthetic and modified natural polymers and materials. In addition, the absorbent gelling 

30 materials can be inorganic materials, such as silica gels, or organic compounds such as cross-linked polymers. The 
term "cross-linked" refers to any means for effectively rendering normally water-soluble materials substantially water 
insoluble but swellabie. Such means can include, for example, physical entanglement, crystalline domains, covalent 
bonds, ionic complexes and associations, hydrophilic associations, such as hydrogen bonding, and hydrophobic asso- 
ciations or Van der Waals forces. 

35 Examples of synthetic absorbent gelling material polymers include the alkali metal and ammonium salts of 
poly(acrylic acid) and poly (methacrylic acid), poly(acrylamides), polyvinyl ethers), maleic anhydride copolymers with 
vinyl ethers and alpha-olefins, poly (vinyl pyrrol idone), poly(vinylmorpholinone), poly (vinyl alcohol), and mixtures and 
copolymers thereof. Further polymers suitable for use in the absorbent structure include natural and modified natural 
polymers, such as hydrolyzed acrylonitrile-grafted starch, acrylic acid grafted starch, methyl cellulose, carboxymethyl 

40 cellulose, hydroxypropyl cellulose, and the natural gums, such as alginates, xanthan gum, locust bean gum and the like. 
Mixtures of natural and wholly or partially synthetic absorbent polymers can also be useful in the present invention. 
Other suitable absorbent gelling materials are disclosed by Assarsson et al. in U.S. Patent No. 3,901 ,236 issued August 
26, 1975. Processes for preparing synthetic absorbent gelling polymers are disclosed in US. Patent No. 4,076,663 
issued February 28, 1978 to Masuda et al. and U.S. Patent No. 4,286,082 issued August 25, 1981 to TsubaWmoto et al. 

45 Synthetic absorbent gelling materials typically are xerogels which form hydrogels when wetted. The term "hydro- 
gel", however, has commonly been used to also refer to both the wetted and unwetted forms of the material. 

As mentioned previously, the high-absorbency material used in retention portion 48 is generally in the form of dis- 
crete particles. The particles can be of any desired shape, for example, spiral or semi-spiral, cubic, rod-like, polyhedral, 
etc. Shapes having a large greatest dimension/smallest dimension ratio, like needles, flakes, and fibers, are also con- 

so templated for use herein. Conglomerates of particles of absorbent gelling material may also be used in retention portion 
48. 

Preferred for use are particles having an average size of from about 20 nm to about 1 millimeter. "Particle size" as 
used herein means the weighted average of the smallest dimension of the individual particles. 

In particular aspects of this invention, the superabsorbent particles exhibit a Deformation Under Load which is 
55 about 0.6 millimeter or less, preferably is about 0.4 millimeter or less, and more preferably is about 0.3 millimeter or less. 
A suitable range for the Deformation Under Load is from about 0.3 to about 0.6 millimeter. 

In another aspect of the invention, the superabsorbent material exhibits a Wicking Index which is about 10 centim- 
eters or greater, preferably is about 12 cm or greater, more preferably is about 15 cm or greater and most preferably is 
about 18 cm or greater. A suitable range for the Wicking Index is from about 12 to about 19. 
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In a further aspect of the invention, the superabsorbent material exhibits an Absorbent Capacity which is preferably 
about 29 grams per gram or greater, more preferably is about 32 gm/gm or greater, still more preferably is about 36 
gm/gm or greater, and most preferably about 40 gm/gm or greater. A suitable Absorbent Capacity range is from about 
29 to about 41 gm/gm. 

5 In one embodiment of the invention, for example, the superabsorbent material has a Deformation Under Load of 

about 0.60 millimeter or less, and has a Wicking index of about 10 centimeters or greater. An Absorbent Capacity of 

about 28 grams per gram or greater is preferred. 

Suitable methods for determining Absorbent Capacity (sometimes referred to as" AC"), Deformation Under Load 

(sometimes referred to as "DUL"), and the Wicking Index (sometimes referred to as "Wl") are described in detail in EP- 
10 A-0 532 002 of S. Byerly et al. which is hereby incorporated by reference to the extent that it is consistent with the 

present specification. 

In a particular aspect of the invention, absorbent retention portion 48 comprises a matrix of substantially hydrophilic 
fibers having a quantity of high-absorbency material distributed therein. Selected superabsorbent polymers having 
improved absorbent properties can be important for maximizing the performance while retaining the desired thinness 

15 of the absorbent article. To provide improved performance, the particles of superabsorbent material can be selected to 
provide an absorbency-under-load (AUL) value which is within the range of about 25-40, and provide a Absorbent 
Capacity (AC) value which is within the range of about 32-48. The rate of liquid uptake by the superabsorbent material 
is within the range of about 3-15 g/g (grams liquid per gram superabsorbent) at 30 seconds of absorbency under load, 
6.5-21 g/g at 5 minutes absorbency under load and 25-40 g/g at 60 minutes absorbency under load. 

20 A suitable method for determining AUL is described in detail in European Patent Application EP 0 339 461 A1 , pub- 
lished November 2, 1989; the disclosure of which is hereby incorporated by reference to the extent that it is consistent 
with the present specification. 

An example of superabsorbent polymer suitable for use in the present invention is SANWET IM 3900 polymer avail- 
able from Hoechst Celanese, a business having offices in Portsmouth, Virginia. Other suitable superabsorbents may 

25 include W45926 polymer obtained from Stockhausen, a business having offices in Greensboro, North Carolina. 

The matrix of hydrophilic fibers comprising retention portion 48 may be a layer of cellulosic wood pulp fluff, and the 
particles of superabsorbent polymer can be distributed within the matrix of hydrophilic fibers. The hydrophilic fibers and 
high-absorbency particles are provided in a fiber-to-particle ratio which is not more than about 70:30, preferably is not 
more than about 60:40 and more preferably is not more than about 55:45, by weight. In further aspects of the invention, 

30 the fiber-to-particle ratio is not less than about 30:70, preferably is not less than about 40:60 and more preferably is not 
less than about 45:55, by weight. Such fiber-to-particle ratios can be particularly desireable in the target zone of the 
absorbent structure. In particular embodiments of the invention, the fiber-to-particle weight ratio is not more than about 
52:48 and is not less than about 48:52 to provide desired performance. 

The hydrophilic fibers and high-absorbency particles form an average composite basis weight which is within the 

35 range of about 400 - 900 gsm. Again, such basis weight is particularly desireable in the target zone of the absorbent 
structure. In certain aspects of the invention, the average composite basis weight is within the range of about 500-800 
gsm, and preferably is within the range of about 550-750 gsm to provide desired performance. 

To provide the desired thinness dimension to the absorbent article, retention portion 48 is configured with a bulk 
thickness which is not more than about 0.6 cm. Preferably, the bulk thickness is not more than about 0.53 cm, and more 

40 preferably is not more than about 0.5 cm to provide improved benefits. The bulk thickness is determined under a 
restraining pressure of 1 .38 kPa (0.2 psi). 

The density of retention portion 48 or other component of the absorbent article can be calculated from its basis 
weight and thickness. With respect to diapers, for example, the weight and thickness are measured on newly unpacked, 
unfolded and dry diapers at a restraining pressure of 1 .38 kPa (0.2 psi). For measuring bulk thickness to calculate den- 

45 sities, a suitable device is a TMI foam thickness gauge, Model No. TM1 -49-21 or its equivalent. The apparatus is avail- 
able from Testing Machines, Inc. of Amityville, New York. 

In some liquid retention structures comprising mixtures of hydrophilic fiber and gelling material, attempts to amel- 
iorate gel blocking have employed a dens'rfication of such absorbent structures to ostensibly enhance the liquid wicking 
rate along the general plane of the structure (X-Y direction) as a result of a higher capillary force created by the smaller 

so pore sizes within the matrix of densif ied fibers. Although densifying the absorbent structure does reduce the bulk thick- 
ness of the structure, the higher density may excessively reduce the rate of liquid intake. 

In particular, the densification of retention portion 48 can reduce the rate of liquid movement into retention portion 
48 along the thickness dimension; i.e., the Z-direction which is normal to the general X-Y plane of the article. It is 
believed that as higher concentrations of absorbent gelling material are located in the area of desorption underneath 

55 surge management portion 46, a greater gel blocking effect may be created, thereby reducing the liquid intake rate. 
Accordingly, the materials in target zone 44 may optionally incorporate reduced amounts of absorbent gelling material 
or a different type of gelling material having a reduced or delayed uptake rate, thereby helping to reduce the incidence 
of gel-blocking in this zone and improve the liquid intake rate. 

In the illustrated embodiments of the invention, absorbent retention portion 48 includes 5-22 grams of wood pulp 
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fluff, preferably Includes about 8-14 grams of fluff and more preferably includes about 10-12 grams of fluff to provide 
desired benefits. The wood pulp fluff generally provides shape and form to diaper 10, and carries and positions the par- 
ticles of superabsorbent polymer or other high-absorbency material. Retention portion 48 can contain about 8-12 grams 
of superabsorbent polymer, and in the shown embodiment, contains about 10 grams of superabsorbent polymer. Suffi- 

s cient superabsorbent polymer is incorporated into retention portion 48 to provide an adequate total absorbent capacity 
of at least about 300 gm of urine. For example, a medium size diaper for an infant weighing about 5.9 - 1 0.43 kg (about 
13-23 lb) can typically have a total retention capacity of about 500 grams of urine. 

The fluff and superabsorbent particles can be selectively placed into desired zones of retention portion 48. For 
example, the fluff basis weight may vary across the width dimension of retention portion 48. Alternatively, relatively 

10 larger amounts of fluff may be positioned toward the front waistband end of the retention portion. For example, see 
U.S.R 4,585,448 issued April 29, 1986, to K. Enloe. In the illustrated embodiment, the majority of the superabsorbent 
material is distributed down a medial region of retention portion 48 which extends along the length dimension of the 
retention portion and measures about 8.9 - 11.4 cm (about 3.5-4.5 inches) in width, in addition, the superabsorbent 
material may have a selected zoned placement to reduce the amount of superabsorbent material located proximate the 

75 side and end edges of the retention portion. The reduced amounts of superabsorbent material at the edges of the reten- 
tion portion can improve the containment of the superabsorbent particles within the fibrous fluff matrix of retention por- 
tion 48. The pulsed, zoned placement of the superabsorbent material can, for example, be achieved by the method and 
apparatus described in copending U.S. Patent Application Serial No. 07/462,363 of C. Pieper et a), filed January 9, 
1990, and entitled "Method and Apparatus for Intermittently Depositing Particulate Material in a Substrate" (Attorney 

20 Docket No. 8761) which corresponds to U.S. Patent No. 5,028,224 issued July 2, 1991, the disclosure of which is 
hereby incorporated by reference to the extent that it is consistent herewith. 

In a particular aspect of the invention, absorbent structure 32 is generally T-shaped with the laterally extending 
cross-bar of the T generally corresponding to the front waistband portion of the absorbent article for improved per- 
formance, especially for male infants. In the illustrated embodiments, the retention portion across the ear section of the 

25 front waistband region of the article has a cross-directional width of about 22.9 cm (about 9.0 inches), the narrowest 
portion of the crotch section has a width of about 8.9 cm (about 3.5 inches) and the back waistband region has a width 
of about 1 1 .4 cm (about 4.5 inches). 

With reference to Fig. 10, the entire absorbent structure 32, or any individual portion thereof, such as the retention 
portion, can be overwrapped in a hydrophilic high wet-strength envelope web, such as a high wet-strength tissue or a 

30 synthetic fibrous web. Such overwrapping web can also increase the in-use integrity of the absorbent structure. The 
web can be suitably bonded, such as with adhesive, to absorbent structure 32 and to other components of the product 
construction. 

Due to the high concentrations of superabsorbent particles, or other high-absorbency material, in retention portion 
48, there can be an increased difficulty with regard to containing the high-absorbency particles within the retention por- 

35 tion and restricting the movement or migration of the superabsorbent onto the bodyside of the diaper. To improve the 
containment of the high-absorbency material, absorbent structure 32 can include an improved overwrap, such as wrap 
sheet 70, placed immediately adjacent and around retention portion 48. The wrap sheet is preferably a layer of absorb- 
ent material which covers the major bodyside and outerside surfaces of the retention portion, and preferably encloses 
substantially all of the peripheral edges of the retention portion to form a substantially complete envelope thereabout. 

40 Alternatively, the wrap sheet can provide an absorbent wrap which covers the major bodyside and outerside surfaces 
of the retention portion, and encloses substantially only the lateral side edges of the retention portion. Accordingly, both 
the linear and the inwardly curved portions of the lateral side edges of the wrap sheet would be closed about the reten- 
tion portion, in such an arrangement, however, the end edges of the wrap sheet may not be completely closed around 
the end edges of the retention portion at the waistband regions of the article. 

45 At least the bodyside layer of wrap sheet 70 has a pore distribution wherein no more than about 5 percent of the 
pores, as measured by Coulter porometry, are greater than about 50 urn in diameter. For example, the complete wrap 
sheet 70, or at least the bodyside layer of the wrap sheet, may comprise a meltblown web composed of meltblown poly- 
propylene fibers having a fiber size of about 5 jim and arranged to form a basis weight within the range of about 8-20 
gsm. 

so Another example of absorbent wrap 70 may comprise a low porosity cellulosic tissue web composed of an approx- 
imately 50/50 blend of hardwood/softwood fibers. The tissue has a 5.9 kg (1 3 lb) basis weight at the reel and a porosity 
of about 90 cfs(cubic feet per second)/sq. ft. Similar to the meltblown wrap sheet material, the entire tissue wrapsheet 
material, or at least the bodyside layer thereof, has not more than about 5 percent of its pores greater than about 50 ^m 
in diameter. Preferably, not more than about 1 percent of the pores are greater than 50 ^m in diameter. 

55 Absorbent wrap 70 may comprise a multi-element wrapsheet which includes a separate bodyside wrap layer 71 
and a separate outerside wrap layer 73, each of which extends past all or some of the peripheral edges of retention por- 
tion 48, as representatively shown in Fig. 10. Such a configuration of the wrap sheet can, for example, facilitate the for- 
mation of a substantially complete sealing and closure around the peripheral edges of retention portion 48. In the back 
waistband portion of the illustrated diaper, the absorbent wrap may also be configured to extend an increased distance 
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away from the periphery of the retention portion to add opacity and strength to the back ear sections of the diaper. In 
the illustrated embodiment, the bodyside and outerside layers of absorbent wrap 70 extend at least about 1.27 cm (1/2 
inch) beyond the peripheral edges of the retention portion to provide an outwardly protruding, flange-type bonding area 
over which the periphery of the bodyside portion of the absorbent wrap may be completely or partially connected to the 

5 periphery of the outerside portion of the absorbent wrap. 

The bodyside and outerside layers of wrap sheet 70 may be composed of substantially the same material, or may 
be composed of different materials. For example, the outerside layer of the wrap sheet may be composed of a relatively 
lower basis weight material having a relatively high porosity, such as a wet strength cellulosic tissue composed of soft- 
wood pulp. The bodyside layer of the wrap sheet may comprise one of the previously described wrap sheet materials 

10 which has a relatively low porosity. The low porosity bodyside layer can better prevent the migration of superabsorbent 
particles onto the wearer's skin, and the high porosity, lower basis weight outerside layer can help reduce costs. 

To provide the bonding between the bodyside and outerside portions of absorbent wrap 70, an adhesive, such as 
National Starch 72-3723 adhesive, can be printed onto the appointed bonding areas 74 of the absorbent wrap with, for 
example, a rotogravure-type system. The adhesive is available from National Starch and Chemical Co., a business hav- 

75 ing offices in Bridgewater, New Jersey, and rotogravure-type adhesive applicators are available from Egan Machinery 
Division, a business having offices at Oconto Falls, Wisconsin. Retention portion 48 can then be placed between the 
bodyside and outerside portions of absorbent wrap 70 and the mating edges of the absorbent wrap portions can be 
bonded together to provide a generally complete peripheral seal along substantially the entire perimeter of retention 
portion 48. In the illustrated embodiment, the adhesive is applied at an add-on rate of about 5 grams of solids per 

20 square meter of bonding to attach together the lapping edges of the bodyside and outerside portions of absorbent wrap 
70. 

With alternative arrangements having an absorbent wrap composed of a nonwoven meltblown fibrous web, the 
peripheral sealing of the bodyside and outerside wrap layers may be accomplished by employing hot calendering to 
provide a sealed strip region around the periphery of the retention portion. For example, absorbent wrap 70 may com- 

25 prise a first nonwoven layer of meltblown fibers positioned adjacent the bodyside of retention portion 48, and a second 
meltblown fibrous layer positioned adjacent an outerside of the retention portion. The contacting portions of the first and 
second meltblown fabrics are thermally bonded around the periphery of the retention portion employing an intermittent, 
discontinuous thermal bonding pattern, such as a shaped-dot pattern. Such a bonding pattern can provide a labyrinth- 
type seal which can more effectively inhibit undesired movements of the high-absorbency particles without excessively 

30 stiffening the bonded area. The thermal bonding process can employ an unheated anvil roll and a heated pattern roll, 
which is heated to a temperature of about 250°C. The resultant thermal bonding may be accomplished at speeds of up 
to 302 m/sec (990 feet/second). 

Due to the thinness of retention portion 48 and the high superabsorbent concentrations within the retention portion, 
the liquid uptake rates of the retention portion, by itself, may be too low, or may not be adequately sustained over three 

35 insults of liquid into the absorbent structure. The addition of a layer of surge management material, however, can advan- 
tageously improve the overall uptake rate of the composite absorbent structure. Surge management portion 46 is typi- 
cally less hydrophilic than retention portion 48, and has an operable level of density and basis weight to quickly collect 
and temporarily hold liquid surges, and to transport the liquid from its initial entrance point to other parts of the absorb- 
ent structure 32, particularly retention portion 48. This configuration can help prevent the liquid from pooling and col- 

40 lecting on the portion of the absorbent garment positioned against the wearer's skin, thereby reducing the feeling of 
wetness by the wearer. 

Various woven and nonwoven fabrics can be used to construct surge management portion 46. For example, the 
surge management portion may be a layer composed of a meltblown or spunbonded web of polyolef in fibers. The surge 
management layer may also be a bonded-carded-web composed of natural and synthetic fibers. The surge manage- 

45 ment portion may be composed of a substantially hydrophobic material, and the hydrophobic material may optionally 
be treated with a surfactant or otherwise processed to impart a desired level of wettability and hydrophilicity. 

In addition, the surge management layer can be configured with an average bulk density which is not more than 
about 0.10 g/cc (determined at 0.2 psi). Preferably, the bulk density of the surge management layer is within the range 
of about 0.02-0.06 g/cc to provide improved effectiveness. The types of nonwoven materials that may be employed 

so include powder-bonded-carded webs, infrared bonded carded webs, and through-air-bonded-carded webs. The infra- 
red and through-air bonded carded webs can optionally include a mixture of different fibers, and the fiber lengths within 
a selected fabric web may be within the range of about 2.54 - 7.62 cm (about 1 .0 - 3.0 inch). 

Surge management portion 46 preferably has a generally uniform thickness and cross-sectional area. Alternatively, 
a configuration can be used wherein the bodyside surface area of the surge management portion is greater or less than 

55 the surface area of a section taken along an X-Y plane located below the bodyside surface of the surge management 
portion. 

With reference again to Fig. 1 , the absorbent article represented by diaper 1 0 can generally comprise a liquid surge 
management portion 46 and an absorbent retention portion 48 adjacently arranged in direct, contacting liquid commu- 
nication with the surge management portion. As representatively shown in Figs. 5 and 8, surge management portion 46 
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may be alternatively be configured for placement adjacent an inwardly facing, bodyside of topsheet 28. 

In the various embodiments of the invention, at least a part of surge management portion 46 is located within target 
zone 44, and preferably, the surge management portion has an areal extent which extends completely over target zone 
44. Retention portion 48 is positioned in liquid communication with surge management portion 46 to receive liquids 

5 released from the surge management portion, and to hold and store the liquid. In the shown embodiments, surge man- 
agement portion 46 comprises a separate layer which is positioned over another, separate layer comprising the reten- 
tion portion, thereby forming a dual-layer arrangement. The surge management portion serves to quickly collect and 
temporarily hold discharged liquids, to transport such liquids from the point of initial contact and spread the liquid to 
other parts of the surge management portion, and then to eventually release such liquids into the layer or layers com- 

10 prising retention portion 48. 

The layer comprising the surge management portion is substantially free of absorbent gelling material. Surge man- 
agement portion 46 may, however, contain a very small amount of particulate gelling material to help acquire an initial 
liquid surge, but the amount should not be excessive. When excessive amounts of particulate absorbent gelling mate- 
rial are maintained in target zone 44, however, the particles can cause the structure to retain and hold unacceptably 

is high amounts of the liquid. In addition, the transport of liquids away from target zone 44 to other sections of absorbent 
structure 32, particularly retention portion 48, can be undesirably impaired. 

As mentioned previously, surge layer 46 can be a separately formed layer, which lies adjacent the outerwardly fac- 
ing surface of topsheet 28 between the retention portion and topsheet. Thus, surge management portion 46 need not 
comprise the entire thickness of absorbent structure 32. The retention portion can optionally include a recess area 

20 which wholly or partially surrounds surge management portion 46, or the retention portion can be entirely positioned 
below the surge management portion. The arrangement which includes the recess in retention portion 48 can advan- 
tageously increase the area of contact and liquid communication between the retention portion and surge management 
portion 48. It should be understood, however, that surge management portion 46 could optionally be constructed to 
extend through the entire thickness of absorbent structure 32 so that the capillary flow of liquid into retention portion 48 

25 occurs primarily in the generally sideways (X-Y) direction. 

A capillary force differential created at the interface between the retention portion 48 and the material immediately 
adjacent the bodyside of the retention portion can improve the containment characteristics of absorbent structure 32. 
For example, if the surge management portion is composed of layer 46 positioned immediately adjacent to the retention 
portion, and if the surge layer is appropriately configured to provide and maintain a relatively lower capillary attraction, 

30 as compared to the capillary attraction exhibited by retention portion 48, then liquid surges occurring in target zone 44 
tend to be desorbed more readily from the surge management portion and into the retention portion. Because retention 
portion 48 can thereby have a relatively higher capillarity than surge management portion 46, the liquid surges tend to 
be drawn into retention portion 48 and distributed to the more remote regions thereof by wicking along the plane gen- 
erally defined by the retention portion. 

35 The surge management portion can be of any desired shape consistent with the absorbency requirements of 
absorbent structure 32. Suitable shapes include for example, circular, rectangular, triangular, trapezoidal, oblong, dog- 
boned, hourglass-shaped, or oval. Preferred shapes of the surge management portion are those that increase the con- 
tacting, liquid communicating surface area between surge management portion 46 and retention portion 48 so that the 
relative capillarity difference between the portions can be fully utilized. In certain embodiments, such as shown in Figs. 

40 3-6 and 8-9, the surge management portion can be generally rectangular-shaped with a top surface area within the 
range of about about 97-660 cm 2 (15-102 in 2 ). In the shown embodiment, surge layer 46 has a top surface area of 
about about 290 cm 2 (45 square inches). 

In the various embodiments of the invention, such as the arrangement of Fig. 1 where surge management portion 
46 is interposed between topsheet 28 and retention portion 48, the surge management portion can comprise a nonwo- 

45 ven fabric which has a basis weight within the range of about 1 7-1 02 gsm and includes at least about 25 wt% of bicom- 
ponent fibers to provide a desired bicomponerrt fiber bond-matrix. Up to 1 00% of the surge fabric can be composed of 
bicomponent fibers, and accordingly, 0 - 75 wt% of the fabric may comprise non-bicomponent fibers. In addition, the fab- 
ric can comprise a blend of smaller diameter fibers and relatively larger diameter fibers. The smaller sized fibers have 
a tex (denier) of not more than about .33 tex (about 3d), and preferably have a tex (denier) within the range of about .1 

so - .33 tex (about 0.9 - 3d). The larger sized fibers have a tex (denier) of not less than about .33 tex (about 3d), and pref- 
erably have a tex (denier) within the range of about .33 - 2 tex (about 3 - 18d). The lengths of the fibers employed in the 
surge management materials are within the range of about 2.54 - 7.6 cm (about 1 - 3 in). The bond-matrix and the blend 
of fiber deniers can advantageously provide for and substantially maintain a desired pore size structure. 

For example, the surge management portion may comprise a nonwoven fibrous web which includes about 75 per- 

55 cent polyester fibers of at least .67 tex (6 denier), such as PET (polyethylene terephthalate) fibers available from 
Hoechst Celanese. The polyester fibers have a length ranging from about 3.8 - 5.1 cm (about 1.5-2.0 inches) in length. 
The remaining 25 percent of the fibrous web can be composed of bicomponent binder fibers of not more than .33 tex 
(3 denier), and preferably about .1 67 tex (about 1 .5 denier). The bicomponent fiber length ranges from about 3.8 - 5.1 
cm (about 1.5-2 inches). Suitable bicomponent fibers are a wettable, polyethylene/|3olypropylene bicomponent fiber, 
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available from Chisso, a business having offices located in Osaka, Japan. The bicomponent fiber can be a composite, 
sheath-core type with the polypropylene forming the core and polyethylene forming the sheath of the composite fiber. 
The polyester fibers and bicomponent fibers are generally homogeneously blended together and are not in a layered 
configuration. The fibers can be formed into a carded web which is thermally bonded, such as by through-air bonding 
5 or infrared bonding. 

As another example, the surge management portion may be composed of a bonded carded web which has a basis 
weight of about 50 gsm and includes a mixture of polyester (PET) single-component fibers and PET/polyethylene 
bicomponent fibers. The PET fibers comprise about 60 wt% of the nonwoven fabric, and are about .67 tex (about 6 
denier) with an average fiber length of about 5.1 cm (about 2 in). The PET/polyethylene bicomponent fibers comprise 

10 about 40 wt% of the fabric, and are about .2 tex (about 1 .8 denier) with an average fiber length of about 3.8 cm (about 
1 .5 in). The PET forms the core and the polyethylene forms the sheath of the fiber. In optional constructions, the larger- 
sized, PET single-component fibers may be replaced by bicomponent fibers. In further optional arrangements, polypro- 
pylene/polyethylene bicomponent fibers may be employed to form the bicomponent fiber portion of any of the described 
fabrics. In addition, the bicomponent fibers may be flat crimped or helically crimped. 

is Referring again to Fig. 5, surge management portion 46 can be advantageously configured for placement against 
the bodyside of topsheet 28. Accordingly, an outerward major surface of the surge management portion would be 
immediately adjacent and contact the topsheet, and the opposite, innerward major surface of the surge management 
portion would contact the skin of the wearer. In the shown embodiment, backsheet 30 defines a front waistband section 
12, a rear waistband section 14, and an intermediate or crotch section 16 interconnecting the front and rear waistband 

20 sections. The backsheet has predetermined width and length dimensions, and an absorbent body 32 is superposed on 
the backsheet. Topsheet layer 28 is disposed in facing relation with said absorbent body to generally sandwich said 
absorbent body between said backsheet and topsheet layers, and the topsheet has an appointed outerside surface 27 
and an appointed bodyside surface 29. A width dimension of topsheet 28 is configured to extend completely over the 
width of the absorbent body in at least a portion of the crotch section of the absorbent body. With the shown embodi- 
es ment, the topsheet is also substantially coextensive with the backsheet width over at least a portion of the backsheet 
crotch section. A surge management portion, such as surge layer 46, is located on the bodyside surface of the topsheet 
layer, with the surge layer having a width dimension which is less than the width of said topsheet layer. 

Where surge management portion 46 is configured for placement adjacent the bodyside of topsheet 28, the surge 
management portion can be a composite, liner-surge web 76. The composite web includes a bodyside layer portion 80 

30 and an outerside layer portion 78, as representatively shown in Fig. 12. The layer portions can be separately laid and 
can have different structures and compositions. The fibers within each layer and the intermingling fibers between the 
layer portions are then suitably interconnected (such as by powder bonding, point bonding, adhesive bonding, latex 
bonding, or by through-air or infrared thermal bonding) to form a composite web. The resultant composite web has a 
total basis weight of not more than about 102 gsm. Preferably the total basis weight is within the range of about 24 - 68 

35 gsm, and more preferably is within the range of about 45-55 gsm. In addition, the total average density of the composite 
web is not more than about 0.1 0 g/cc, and preferably is not more than about 0.05 g/cc (as determined at 0.2 psi). 

Outerside, surge layer 78 has a basis weight within the range of about 17-50 gsm and includes at least about 25 
wt% of bicomponent fibers to provide a desired bicomponent fiber bond-matrix. The outerside layer also comprises a 
blend of smaller diameter fibers and relatively larger diameter fibers. The smaller sized fibers have a denier within the 

40 range of about . 1 - .33 tex (about 0.9 • 3d), and the larger sized fibers have a denier within the range of about .33 - 1 .67 
tex (about 3 - 15d). The bond-matrix and the blend of fiber deniers can advantageously provide for and substantially 
maintain a desired pore size structure within outerside layer 78. 

For example, the outerside layer may be composed of a carded web which has a basis weight of about 34 gsm and 
includes a mixture of polyester (PET) single-component fibers, available from Hoechst-Celanese, and polyethyl- 

45 ene/PET (PE/PET) sheath-core bicomponent fibers, available from BASF Corp., Fibers Division, a business having 
offices in Enka, North Carolina. The PET fibers can comprise about 60 wt% of the outersided layer and have a denier 
of about 6 with an average fiber length of about 5. 1 cm (about 2 in). The polyethylene/PET bicomponent fibers comprise 
about 40 wt% of the outerside layer, and have a tex of about .2 (denier of about 1 .8) with an average fiber length of about 
3.8 cm (about 1 .5 in). Optionally, the larger-sized, PET single-component fibers may be replaced by bicomponent fibers. 

so As a further option, polyethylene/ polypropylene (PE/PP), sheath-core bicomponent fibers may be employed to form the 
bicomponent fiber portion of any of the described fabrics. Suitable PE/PP bicomponent fibers are available from Chisso 
Corp., a business having offices in Osaka, Japan. 

Bodyside, liner layer 80 includes at least about 90 wt%, and preferably 100 wt%, of bicomponent fibers to provide 
desired levels of tactile softness and abrasion resistance. The bodyside layer has a basis weight of at least about 10 

55 gsm, and the bicomponent fiber size is within the range of about .1 - .33 tex (about 0.9 - 3 denier) with a fiber length 
within the range of about 2.54 - 7.6 cm (about 1 - 3 in). Preferably, the fiber tex (denier) is within the range of about .67 
- .28 tex (about 1.5 - 2.5), and more preferably, is about .2 tex (about 1.8 denier). A preferred fiber length is about 3.8 
cm (about 1.5 in). For example, bodyside layer 80 may comprise a carded web which has a basis weight of about 17 
gsm and is composed of 100% PET/polyethylene, sheath-core bicomponent fibers, obtained from BASF Corp., with a 
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fiber tex (denier) of about .2 (about 1 .8) and fiber lengths of about 3.8 cm (about 1 .5 in). 

In a particular embodiment of composite surge management portion 76, outerside layer 78 forms approximately 65 
weight percent of the composite web and is composed of a Wend of polyester fibers and bicomponerrt fibers. With 
respect to this blended outerside layer, about 60 weight percent of the blended layer is composed of polyester fibers of 
at least about .67 tex (about 6 denier) and with a fiber length within the range of about 3.8 - 5.1 cm (about 1.5-2 
inches). The remaining 40 percent of the blended layer is composed of bicomponent fibers of not more than about .33 
tex (about 3 denier), and preferably about .2 tex (about 1 .8 denier), with fiber lengths within the range of about 3.8 - 5.1 
cm (about 1 .5 - 2 inches). Bodyside layer 80 comprises the remaining 35 weight percent of the composite web, and is 
composed of bicomponent fibers having a tex (denier) within the range of about .1 - .33 (about 0.9 - 3) to provide a soft 
liner type material appointed for placement against a wearer's skin. In a particular embodiment, the bodyside layer of 
the composite web has a basis weight of about 15 gsm and is composed of bicomponent fibers of about .22 tex (about 
2 denier). 

Another embodiment of composite web 76 can comprise a bodyside layer 80 composed of about 100% polyethyl- 
ene/polyester sheath-core bicomponent fibers of not more than about .33 tex (about 3 denier). The bodyside layer has 
a basis weight of about 15 gsm. In addition, this embodiment of composite web 76 includes an outerside layer com- 
posed of a 50/50 Wend of polyester fibers of about .67 tex (about 6 denier) and polyester/polyethylene, sheath-core 
bicomponent fibers of not more than about .33 tex (about 3 denier). 

In the various embodiments of the invention, the surge layer width is within the range of about 1 6-1 00 % of the top- 
sheet width. The surge layer width is preferably at least about 24% of the topsheet width, and more preferably, is at least 
50% of the topsheet width to provide desired levels of effectiveness. 

The various embodiments of surge management portion 46 may extend over the complete length of retention por- 
tion 48, or may extend over only a part of the retention portion length. Where the surge management portion extends 
only partially along the length of the retention portion, the surge management portion may be selectively positioned 
anywhere along absorbent structure 32. For example, surge management portion 46 may function more efficiently 
when it is offset toward the front waistband of the garment and transversely centered within front section 40 of absorb- 
ent structure 32. Thus, surge management portion 46 can be approximately centered about the longitudinal center line 
58 of absorbent structure 32, and positioned primarily in central region 54 of front section 40 of absorbent structure 32. 
In the illustrated embodiment, none of surge management portion 46 is located in ear regions of 50 and 52. 

The generally forward, offset positioning of surge management portion 46 can be defined by specifying the percent- 
age of the top surface area of surge management portion 46 which is found forward of a particular reference point, such 
as transverse centerline 24, along the length of absorbent structure 32. The positioning of surge management portion 
46 can alternatively be defined with respect to the volume or weight percent of the surge management portion which is 
positioned forward of a reference point. 

The surge management portion and the topsheet layer each have an effective average pore size. In constructions 
where the surge management portion is located adjacent the outerside of the topsheet, the effective average pore size 
of the surge management material is preferably smaller than the effective average pore size of said topsheet material, 
and the material of the surge management portion is preferably more hydrophilic than the topsheet material. 

Due to the high concentration of high absorbency material and the thinness of retention portion 48, it has also been 
desirable to mask the appearance of the soiled absorbent. One arrangement for increased masking is to reduce the 
light transmission of backsheet 30 to a transmission rate within the range of about 25-40 percent, as measured by a XL 
21 1 Hazegard System (Gardner) available from Pacific Scientific of Silver Springs. Maryland or an equivalent measur- 
ing device. 

For example, the opacity of backsheet 30 may be increased by incorporating Ti0 2 (titanium dioxide) or other types 
of pigments into the formulation of a polyethylene backsheet material. In particular arrangements of the invention, back- 
sheet 30 is composed of a polyethylene film having a thickness within the range of about 25.4 - 50.8 (about 1 .0-2.0 
mil). 

An alternate arrangement for providing increased masking is to interpose a substantially nonwettable, pigmented 
web 72 between the retention portion and the backsheet. For example, web 72 may comprise a meltblown web com- 
posed of polyolefin fibers pigmented with about 10 weight percent Ti0 2 pigment. The nonwettable characteristic of web 
72 helps reduce the amount of liquid contacting backsheet 30 and thereby helps reduce the visibility of the soiled 
absorbent. 

With reference to Figs. 8 and 9, the absorbent structure of the present invention may advantageously comprise an 
integrally formed arrangement composed of non-uniform, differentially-configured fibrous sections wherein particular 
component sections, such as surge management portion 46 and retention portion 48, include fibers which are interwo- 
ven or otherwise entangled together at the fibrous interfaces between the components. Such an arrangement can 
advantageously improve the effectiveness of the liquid transport from the surge management portion and into the reten- 
tion portion. 

It is contemplated that a surge management portion constructed in accordance with the present invention will be 
tailored and adjusted to accommodate various levels of performance demand imparted during actual use. For example, 
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mild urinary incontinence and menstrual flow pads involve different delivery rates, volumes and timing than infant urine 
insults. Moreover, the liquid in the surge can vary in terms of the liquid viscosity, surface tension, temperature, and other 
physical properties which could affect the performance of the fabric in the various actual product end usages. 

With respect to absorbent articles, wherein reduced bulk or reduced cost may be important, the surge management 
5 and retention portions need not extend over the entire, overall shape of the garment. Rather, they could be generally 
configured and located to cover only the genital region of the wearer, and both the surge management portion and the 
retention portion could be offset toward the front section of the garment outer cover 30. 

It has been found that an effective fabric for constructing the surge management portion can be distinctively char- 
acterized by particular distinctive parameters. Such parameters include, for example, compressibility, resiliency, basis 
10 weight, pore size and void volume. Further parameters can include: (a) a pore size structure which will allow for rapid 
liquid intake and desorption while creating a restraining force which restricts uncontrolled, random movement of the liq- 
uid; (b) a bonding matrix which will help stabilize the pore size structure; (c) a gradient pore size structure; and (d) a 
gradient contact angle structure. 

A compressible fabric structure will deform under the loads typically imparted by a wearer, and can provide a soft, 
75 cushiony feel. In particular aspects of the invention, the surge management portion when dry can compress to less than 
about 25% of its original, uncompressed thickness when subjected to a pressure of 13.8 kPa (2 psi). 
A resilient fabric structure allows the fluid surge management portion of the present invention to: 

(1) stay open under load, to maintain void volume in the fabric; 
20 (2) resist collapsing when wetted to better release liquid and to better allow the fabric to be desorbed; and 
(3) be regenerating after being wetted to preserve void volume capacity for successive insult(s). 

For increased ability to maintain desired pore structures, the surge management material can be constructed to 
have a selected level of resistance to compression. More particularly, in one aspect of the invention, the surge manage- 
rs ment material has a density, when dry, of not more than about 0.08 gm/cc, as measured at 6.9 kPpa (1 .0 psi). In a fur- 
ther aspect of the invention, the surge management material also exhibits a density, when wet, of not more than about 
0.08 gm/cc, as measured at 6.9 kPa (1 .0 psi). 

The ability to maintain an open structure under load can be further represented by the ability of the wet material to 
recover its original thickness after being compressed. Preferred materials exhibit an ability to recover a large proportion 

30 of their original thickness after being compressed even when the material is wet. 

To determine the effect of extended wet compression on a surge material, a wet sample is compressed at a pres- 
sure of 13.8 kPa (2.0 psi) for 60 minutes and then measured for density at the 13.8 kPa (2.0 psi) loading. The sample 
is then also measured for density at a loading of 13.8 kPa (0.2 psi). The wet resilience factor is determined by dividing 
the sample density at 13.8 kPa (2.0 psi) by the sample density at 13.8 kPa (0.2 psi). In a particular aspect of the inven- 

35 tion, the surge management material exhibits a wet resilience factor of at least about 1 .5. Preferably, the surge man- 
agement material has a wet resilience factor of at least about 1.7 to provide improved benefits. 

With the various embodiments of the invention, the basis weight of surge management portion 46 is at least about 
1 7 grams per square meter (gsm), preferably is at least about 24 gsm, and more preferably is at least about 40 gsm to 
help provide the total void volume capacity desired for effective operation. In a particular aspect of the invention, the 

40 basis weight is within the range of about 1 7-102 gsm, and preferably, is within the range of about 24-68 gsm to provide 
further advantages. In a further aspect of the invention, the surge management portion has a basis weight which is 
within the range of about 40-60 gsm, and preferably, is within the range about 45 -55 gsm to provide improved effective- 
ness. In a particular embodiment, the basis weight is about 50 gsm. 

The amount of basis weight can be important for providing a total holding capacity which is adequate to temporarily 

45 retain the amount of liquid that is typically discharged by a wearer during a single surge/insult of liquid into the absorb- 
ent article. For instance, a basis weight which is too low can result in excessive pooling of liquid against the wearer's 
skin or excessive run-off of liquid. 

It will be readily apparent that absorbent articles requiring more surge capacity may also require proportionally 
greater amounts of surge management material. The surge management material, however, need not be of uniform 

so basis weight throughout its areal extent, but instead can be arranged so that some sections have more surge manage- 
ment material compared to other sections. For the purposes of the present invention, the effective basis weight will be 
the weight of the surge management material divided by the area over which the surge management portion extends. 

Liquid ordinarily flows along ffoer surfaces, and the fiber surfaces are the usual transport routes to the void volume 
defined by the interfiber spacings of the fabric structure. By properly selecting the amounts and spatial arrangements 

55 of the wettable and nonwettable fiber surface areas per standard unit of fabric, the fluid access to the void volume of the 
material can be improved without adversely affecting the fluid release characteristics. A preferred fabric for the surge 
management portion can comprise a generally homogeneous blend of fine small diameter fibers intermingled with 
stiffer, larger diameter fibers. The large denier fibers can provide for the formation of relatively large pores that act as 
containers or reservoirs for the liquid. The small denier fibers can provide for the creation of relatively small pores that 
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tend to restrain, fence in or hold onto the liquid, thereby preventing unrestricted run-off flow within the fabric structure. 

The finer the fiber size, the greater the available surface area per unit weight. Therefore, increased surface area is 
generally provided by using more fibers and finer fibers. High amounts of wettable surface area per unit weight of fabric 
can also be provided by fibrous webs composed of relatively large fibers with a high wettable surface area per unit 

5 weight, e.g. wood pulp fluff fibers. Although larger, stiffer fibers can enhance the ability of the material to maintain the 
desired structure when wetted and subjected to compressive forces, such as the compressive forces typically applied 
by the wearer of the garment during use, they may adversely affect tactile properties of the fabric and may not ade- 
quately increase the fiber surface area. 

The surge management portion can be a mixture of wettable and nonwettable fibers or can be composed entirely 

10 of wettable fibers. An appropriate fabric for the surge management portion can be configured to have a selected amount 
of wettable fiber surface area to (a) initially attract liquid into the fabric structure, (b) help provide rapid fluid uptake, and 
(c) help fill the void volume capacity of that fabric structure. 

Wettable fiber surface area can be provided by employing naturally wettable fiber components with measured con- 
tact angles of less than 90° in the fabric structure of the surge management portion. Such fiber materials include cotton, 

75 rayon and wood pulp. Other suitable fiber materials can be inherently wettable synthetic polymers; hydrophilized or sur- 
face treated polymers, etc.; or materials having permanent, i.e, non-migratory, surface treatments applied to nonwetta- 
ble substrate materials, for example, polypropylene, to reduce the contact angle below 90°. 

In the various configurations of the absorbent article, such as diaper 10, the surge management portion is config- 
ured to cooperate with the other diaper components, such as top sheet 28 and retention portion 48, to provide for a 

20 rapid uptake of liquid discharges from the wearer. The rapid uptake of liquid can be characterized by liquid Penetration 
Rate index. More particularly, surge management portion 46 helps provide for a diaper Penetration rate index which is 
not less than about 2.67 ml/sec. In addition, the exhibited penetration index is not more than about 10 ml/sec to provide 
improved effectiveness. Preferably, the Penetration Rate index is within the range of about 3.2 - 8 ml/sec, and more pref- 
erably, is within the range of about 4 - 5.33 ml/sec to provide desired benefits. 

25 The surge management portion can also be configured to cooperatively provide for a Flowback index of not more 
than about 12 gm. Preferably, the Flowback index is not more than about 8 gm, and more preferably the exhibited Flow- 
back index is not more than about 6 gm to provide improved benefits. 

A suitable test for determining the Penetration Rate index and the Flowback index of an absorbent article is the 
Forced Intake and Flowback Evaluation (FIFE) test described in EP-A-0 532 005 of D. Proxmire et al. and entitled 

30 "ABSORBENT ARTICLE", which is hereby incorporated by reference to the extent that it is consistent with the present 
specification. 

In a further aspect of the invention, the surge management portion can be further configured to cooperatively pro- 
vide for a Whole Article Flowback (WAF) index of not more than about 0.7 gm. Preferably, the Whole Article Flowback 
index is not more than about 0.4 gm, and more preferably the exhibited WAF index is not more than about 0.3 gm to 

35 provide improved benefits. A suitable technique for determining the WAF index is the Whole Article Flowback index set 
forth below in the TEST PROCEDURES section. 

It has been found that each incidence of liquid discharge or surge should "linger" in the fabric structure of the surge 
management portion to temporarily occupy at least a part of its void volume capacity, instead of simply passing through 
in a relatively straight-line path. A conventional layer of material with relatively large pore sizes can allow a substantially 

40 uninterrupted passage of liquid in a generally straight-line path without lingering in the structure prior to its release from 
the structure. In addition, the large pore sizes may provide insufficient restriction to sideways movement of liquid 
through the material along the plane of the material layer. As a result, the liquid may run off to the sides of the layer and 
leak from the article before the absorbent retention material can gather and contain the liquid. Such undesired, exces- 
sive run off may become more apparent when the absorbent material has already absorbed one or more previous dis- 

45 charges of liquid. 

To help provide an advantageous combination of rapid liquid uptake, and desired levels of liquid lingering with suit- 
able restriction of sideways movement of liquid, the material of surge management portion 46 can be configured with at 
least about 70 % of its pore volume, per gram of surge material, is composed of pores having an effective pore size 
which is within the range of about 40 - 220 urn. Preferably, at least about 60 % of the pore volume is composed of pores 

so having an effective pore size is within the range of about 60 - 180 um, and more preferably, at least about 40 % of the 
pore volume is composed of pores having an effective pore size within the range of about 80-140 jim. If the effective 
pore size is too small, the rate of liquid penetration into the retention portion may be too slow, and if the pore size is too 
large, there may be insufficient restriction of sideways flow of liquid through the surge management portion. 

Thus, the distinctive pore size distribution within the surge management portion of the invention can advanta- 

55 geously provide for a sufficiently rapid uptake of the liquid surges delivered onto the target zone, and also allow a con- 
trolled spreading of the liquid through the void volume of its structure to temporarily fill it. The liquid surge can effectively 
"linger" in the fabric structure to occupy the void volume for a discrete, transitional period instead of simply passing 
directly through in a generally straight-line path or gushing in a substantially unrestricted fashion, laterally along the 
general plane of the fabric. After an initial short period of time, the surge management portion can then be desorbed 



17 



EP 0 539 703 B1 



through the cooperative operation of the underlying or otherwise adjacent liquid retention portion. 

A suitable method and apparatus for determining the effective pore size of surge management layer 46 and for gen- 
erating data to compare pore sizes relative to the surge layer is described in detail in an article by A.A. Burgeni and C. 
Kapur, "Capillary Sorption Equilibria in Fiber Masses", Textile Research Journal (May 1967), Vol. 37, p. 356. 

The effective pore size is considered to be the radius of the capillaries that would generate a capillary pressure 
(suction) equivalent to the hydrostatic tension measured by the Burgeni testing device. For example, see the discussion 
of equivalent capillary pore radius (diameter) set forth at page 362 and summarized in Fig. 6 of the Burgeni article. The 
correlation between capillary radius and capillary pressure can be determined from the following formula: 

P * g * h = (2y cos 6)/r 

where: 

p = density of the liquid employed for testing 

g = gravitational acceleration (9.8 m/sec 2 ) 

h = height difference measured by the Burgeni test 

y = surface tension (dynes) of the liquid employed for testing 

cos 0 = cosine of contact angle between the sample material and the testing liquid 

r = equivalent capillary (pore) radius 

The Burgeni technique can advantageously be automated by employing a movable VELMEK stage linked to a pro- 
grammable stepper motor, an electronic balance and a microcomputer controller. The reservoir of testing liquid is held 
on the electronic balance, and the test sample funnel assembly is carried on the VELMEX stage. Data from the elec- 
tronic balance is directed into the microcomputer, and the computer is programmed to move the stage to selected 
height positions. A suitable control program can be easily written to automatically activate the stepper motor to move 
the stage to a desired height, collect data at a chosen sampling rate until equilibrium occurs, and then move on to the 
next calculated, desired height. Absorption, desorption or both can be chosen in addition to sampling rates, equilibrium 
criteria, number of absorption/desorption cycles. The program can be readily configured to scan at constant pore radius 
interval or constant height interval, with the thickness of the sample being monitored constantly by a suitable instru- 
ment, such as a LVDT thickness transducer. The transducer converts distance moved into a voltage signal which can 
be processed by the computer. All raw data can be recorded on disk for later retrieval and data analysis. The liquid 
employed for the testing (e.g. water, synthetic urine, mineral oil) can easily be changed. It can be convenient to select 
a testing liquid which exhibits a substantially zero degree contact angle with the material of the test sample. Loading on 
the web sample can be varied to study external pressure effects on absorbency. After entering the desired experimental 
parameters and introducing the sample, the apparatus can proceed automatically until the completion of the run, with 
all raw data recorded on disk. Data analysis can be done with LOTUS or STATGRAPHICS software. A typical run can 
take 1 - 2.5 hr, depending upon the type of sample. Examples of suitable equipment components are as follows: 

Digital balance: Scientific Micro Products, 1 .0 mg precision; Serial interface, 300 baud. 

Stage: Velmex Slide. 

Stepper Motor: 200 steps per revolution, coupled to a drive screw which provides a drive advance of 2.54 

cm (1 inch) per 10 revolutions. 

Stepper Motor Controller: Smart Stepper, RS-232 interface. 

LVDT: Schaevitz, Type 500 DC-D. 

AD/DA Converter: Data Translation DT 2801 , analog-to-digital or digital-to-analog converter. 

Microcomputer: IBM-PC, 2 serial ports. 

For the purpose of deriving effective pore sizes for the present specification, as determined from equivalent capil- 
lary radius, the test sample was 7 cm (2.75 inches) in diameter, and the testing liquid was mineral oil, such as Penetek 
technical grade mineral oil from Penreco, a business having offices in Los Angeles, California. The mineral oil has a vis- 
cosity of 5 mPa • s (5 centipoise), a surface tension of 3.2 x 10" 2 N/m (32 dynes/cm) and a density of 0.81 gm/cc. The 
test was configured to evaluate the sample in the desorption mode, and the computer was set up to evaluate equivalent 
capillary pore radii ranging from 20 ^m to 520 ^im, scanning at 20 ^m increments. The time between the taking of indi- 
vidual weight readings from the electronic balance was 20 sec. Four consecutive weight readings had to be within 0.05 
gm before the computer indexed to the next pore radius increment. During testing, the sample of test material was 
restrained under a .1 kPa (0.015 psi) loading. Pore volume (void volume), e.g. cubic centimeters per gram of sample 
weight, can be plotted as a function of the equivalent pore radii selected for evaluation by the computer. The total area 
under the plotted curve represents the total void volume per gram of sample. Accordingly, the area fraction, e.g. area 
percent, under the section of the plotted curve for a selected range of pore radii would represent the fraction, e.g. per- 
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centage, of pores having that range of equivalent capillary radii, per gram of sample. 

In constructions of the invention where surge management portion 46 is located on the bodyside surface of top- 
sheet 28, the soft tactile feel of the surge management material can be enhanced by providing the material with a lofty, 
fuzzy bodyside surface. The fuzzy surface has a relatively large number of fibril networks 1 14 (Fig. 15) composed of 
s fibrils 112, such as fibers and filamentary loops and arches, that project away from and extend above the base fabric 
1 18 of the surge material. In particular aspects of the invention, the surge management material has a Perimeter per 
Edge Length (PPEL) index of at least about 5 (mm/mm). The PPEL index is preferably at least about 5.5. and more pref- 
erably, is at least about 6 to provide improved tactile properties. A suitable technique for determining the PPEL index is 
set forth in the TEST PROCEDURES section below. 

w 

TEST PR O CEDURES 
Whqle Article Elastiq Ten$ipn Te$t 
15 Equipment and materials: 

1 . Test equipment: Tensile tester, such as INSTRON Model 1 130, with a SINTECH automated tensile testing sys- 
tem. The SINTECH system automates the tensile tester, and collects and processes the stress-strain data. SIN- 
TECH is a business located in Cary, North Carolina 27513. 

20 

2. Tension ceil, 20 kg. 

3. Pneumatic action grips equipped with 25.4 cm x 2.54 cm x ;635 cm (1 0 in x 1 in x 0.25 in) jaws, the faces of which 
are covered with a non-slip surface. 

25 

Specimen preparation: 

1. INSTRON settings: 
Crosshead speed = 250 mm/min; 

30 Full scale load = 1000 gm; Initial gage length = 15.2 cm (6 inches); Number of cycles = 2; Cycle termination at 
1,000 gm load. 

2. Where the product is removed from its package in a condition which is folded essentially in half, end-to-end, 
along a single fold line to produce a two-panel, folded configuration, maintain the product in its initial, two-panel fold 

35 condition to avoid the leg elastics. Where the product is delivered from its package in a condition which is folded 
end-to-end, along two or more fold lines to produce three or more panels, carefully reposition the product into a two- 
panel fold condition while minimizing any opening action which stretches the leg elastics. Cut off the longitudinal 
ends of the diaper along the width-wise edge of the absorbent core with a scissors. 

40 Testing procedure: 

1 . Without disturbing the end-to-end, two-panel fold, unfold the ears of the article, if any. 

2. Insert the back waistband end of the article into the lower jaw of the INSTRON, aligning the edge of the absorb- 
45 ent core with the bottom edge of the jaw. 

3. Insert the front waistband end of the article into the upper jaw of the INSTRON, aligning the edge of the absorb- 
ent core with the top edge of the jaw. 

so 4. Press the UP button to start the crosshead in motion. The crosshead should reverse direction when a load of 
1 ,000 grams is achieved. One cycle is completed when the crosshead returns to the initial gage length of 1 5.2 cm 
(6 inch). After a second cycle, the test is complete. 

Data Collection: 

55 

1 . Record the load in grams at 80% of full elongation on the 1st and 2nd elongation cycle curves and the 2nd cycle 
retraction curve. 

2. Full elongation is defined as the gage length at which the 1 ,000 gram load is reached. 



19 



EP 0 539 703 B1 

3. The whole article elastic tension value is the load in grams at 80% of full elongation on the 2nd elongation cycle 
curve. 

Whole Article Flowback Test 

5 

The whole article flowback test measures the amount of fluid that emerges from the "body side" of an article, such 
as a diaper, after pressure is applied to an article which has been loaded with a predetermined amount of fluid. 

Equipment & Materials 

10 

I . Saturated Capacity (SAT CAP) Tester with Magnahelic vacuum gage and latex dam; Tester is described in the 
Forced Intake and Flowback Evaluation (FIFE) test described in the above mentioned EP-A-0 532 005 of D. 
Proxmire et al. and entitled "ABSORBENT ARTICLE". 

75 2. Latex dam replacement, 356 mm (0.014 inch). Obtain from McMaster-Carr Supply Co., Chicago, IL 60680-4355. 

3. Blotter paper, 120 lb. "Verigood". Obtain from James River, Neenah, Wl 54956. 

4. Nylon screen, .635 cm (1/4 inch) mesh (i.e. window screen material); obtain from a hardware store. 

20 

5. Timer, readable to one second 

6. Scissors 

25 7. Graduated cylinder, 250 mL 

8. Absorbent toweling/tissue 

9. Balance, readable to 0.1 gram 

30 

10. Synthetic urine. Obtain from PPG Industries, Appleton, Wl 54912 

I I . Room with standard-condition atmosphere: Temperature = 23 ± 1 °C (73.4 ± 1 .8°F) and Relative Humidity = 50 
±2%. 

35 

Specimen Preparation 

1 . Cut blotter stock to 89 x 300 mm (3.5 x 12 inches) if it was not ordered precut. 
40 2. Weight each diaper to the nearest 0.1 gram and record the diaper weight on the data sheet. 

3. Cut the elastic on the diaper to permit it to lie flat, making sure that the side and end "seals" are not disturbed. 

4. Record the synthetic urine lot number and surface tension on the data sheet. 

45 

Testing Procedure 

1 . Measure or weigh the required amount of synthetic urine into the 250 ml cylinder. 

50 



55 
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10 



15 



REQUIRED AMOUNT 



Size: 



Small 



120 ml 



Medium 



180 ml 



Large/Ex. Large 



240 ml 



"Small" = diaper sized for use by a wearer 
weighing up to about 5.9 kg (about 13 lbs); 
"Medium" = diaper sized for use by a wearer 
weighing from about 5.9 kg up to about 10.43 
(about 13 lbs up to about 23 lbs); "Large" = dia- 
per sized for use by a wearer weighing from 
about 10.43 up to about 15.9 kg (about 23 lbs 
up to about 35 lbs); "Ex. Large" = diaper sized 
for use by a wearer weighing more than about 
15.9 kg (about 35 lbs). 



20 

2. Carefully pour the prescribed amount of synthetic urine into the urine target point area of the absorbent pad or 
diaper. Do not allow the fluid to run off the diaper. The target point area is the specified number of centimeters 
(inches) measured from the front of the diaper at the edge of the fluff. See the following target point locations. The 
values are in centimeters (inches). 

25 



TARGET POINT LOCATION AREAS 




Small 


Medium 


Large 


Ex. Large 


Him 


7.6(3) 


10.2 (4) 


11.4 (41/2) 


11.4 (41/2) 


Her 


12.1 (4 3/4) 


14.6(5 3/4) 


15.2 (6) 


15.2 (6) 


Unisex 


10.2(4) 


12.7(5) 


14.0 (51/2) 


14.6 (5 3/4) 



3. Place the diaper onto the absorbency tester with the poly side down on the testers rigid screen. Place the nylon 
screen over the absorbent pad. 

40 

4. Place the dry latex dam over the pad and adjust the vacuum to 3.45 kPa (0.5 psi; 13.8 inches water). Hold at this 
pressure for three minutes and then release the pressure. 

5. Remove the nylon screen from the absorbent. Wait 15 minutes before putting the blotter on the diaper. Do not 
45 remove the diaper from the SAT CAP tester. 

6. While waiting, wipe the dam with tissue or toweling to remove excess fluid. 

7. Weigh the appropriately-sized dry blotter paper to the nearest 0. 1 gram and record. 

50 

8. Place the blotter paper over the front edge of the absorbent pad directly on top of the body side liner. Place the 
dry rubber dam over the blotter paper and pad, and adjust the vacuum to 3.45 kPa (0.5 psi; 1 3.8 inches water). Hold 
at this pressure for two minutes, then release the pressure, remove the dam, and remove and weigh the wet blotter 
paper to the nearest 0.1 gram and record. 

55 

9. The amount of fluid f lowback is calculated thus: 

Flowback (gm) = Wet blotter weight - Dry blotter weight 
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Perimeter per Edge Length Test 

Fig. 15 is a tracing of a magnified (10X) photograph of a sample of fabric material. The tracings represent a side 
view of the surface of the material as it is folded over a .635 cm (1/4 inch) diameter stainless steel rod, showing the 
degree of fuzziness or nap exhibited by the surface of the material. 

Fig. 14 representatively shows a testing apparatus configured to measure the PPEL index. For photographing and 
measuring the degree of fuzziness, a .635 cm (1/4 inch) diameter stainless steel rod 90 is attached to the "Y" motion 
portion of a 10.2 cm by 10.2 cm (4 inch by 4 inch) autostage 91 on a microscope 92, such as an Olympus BH-2 micro- 
scope. Stage motors 100 and 102 provide the X-Y movement of the auto stage. The microscope is the optical input for 
a scanner 94 attached to an image analyzer, such as a QMET 900 Image Analysis System available form Cambridge 
Instruments (LEICA Corp.). An Olympus 2X objective 96 (transmitted) with a Magchanger Image Amplifier at 1X was 
employed for viewing fabric sample 98. Sample backlighting was done without a condenser, with a fixed filter (10% 
transmission) and a variable neutral density filter ("Pol-Fader") on the condenser forks, positioned all the way up against 
the stage bottom. A field diaphragm of 0.5 was used. A material sample was cut into 5" X 20" pieces and Huffed up" 
with an air blast from a micropipette attached to a conventional laboratory air line (approximately 552 kPa ) (approxi- 
mately 80 psi) and held about 5.1 ■ 7.6 cm (about 2-3 inches) away from the sample surface at an angle of about 45° 
and moved over the total sample surface in a "painting" motion during a period of about 5 sec. A .635 cm (0.25 inch) 
diameter rod, such as stainless steel rod 90, is suitably affixed to the top of the autostage in a substantially non-movable 
configuration. Sample 98 is taped down to the "X"-motion part of the stage, brought under rod 90, and positioned back 
over the stainless steel rod to hang over a draping bar, such as 1.27 cm (1/2 inch) diameter aluminum rod 104. A 67 
gram weight 106 is taped to the hanging end of the sample. The surfaces of the liner are fluffed up again with the air 
blast to ensure reproducibility, and a 50-field scan is taken from each sample with only the fforil networks protruding 
from the bent edge being detected. The edges 1 1 6 of fibrils 1 1 4 are detected, with the fibril edges taken to correspond 
to gray levels of 1 0 to 50, on a gray scale 0-64 with the 2-D Autodelinerator ON. The lengths of the detected edges are 
summed to generate a total perimeter length for each field. Ten X-field edges and five Y-f ield edges are indexed. In each 
field, the total field perimeter length from detected fuzz is measured, and divided by the field height 1 1 0 (625-pixel frame 
height), which was 5.6612 mm (calibration factor = 0.009058 mm/pixel). The resulting image analysis, using the com- 
bined data from both samples, yields a numerical perimeter per bent edge length (PPEL) representing the degree of 
fuzziness (nap) of each sample. A significant increase in PPEL correlates to an increase in perceived tactile softness. 

The image analysis can be performed in accordance with the following program: 

Cambridge Instruments QUANTIMET 900 QUIPS/MX : VO3.02 
ROUTINE: FLDFZ2 RUN: 0 SPECIMEN: 

NAME » FLDFUZ 



Enter specimen identify 

Scanner (No. 2 Newvicon LV » 4.82 SENS - 1.50) 

CALL STANDARD 

Load Shading Corrector (pattern - FLDFUZ) 

Calibrate User Specified (Calibration Value » 0.009058 

millimetres per pixel) 
TOTFIELDS: = 0 
TOTPROVEL: = 0 

For SAMPLE = 1 to 2 
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Stage Scan ( X Y 

scan origin 15000.0 7000.0 
field size 7000.0 8000.0 

no of fields 10 5 ) 

Pause Message 

PLEASE POSITION THE NEXT SAMPLE 
Pause 

Detect 2D (Darker than 50 and Lighter than 10 PAUSE) 
Amend (CLOSE by 2) 

For FIELD 

Image Frame is Standard Live Frame 

Live Frame is Standard Image Frame 

Detect 2D (Darker than 50 and Lighter than 10) 

Amend (CLOSE by 2) 

Measure feature AREA PERIMETER X.FCP Y.FCP 

into array FEATURE (of 300 features and 5 parameters) 

Accept FEATURE PERIMETER from 0.500 to 1000. 
PROVEREL: - Field sum of FEATURE PERIMETER 
PROVEREL: - PROVEREL / 5.6612 

Distribute COUNT vs PROVEREL into GRAPH 
from 0.00 to 10.00 into 20 bins, differential 
TOTPROVEL: = TOTPROVEL + PROVEREL 
TOTFIELDS: = TOTFIELDS + 1 

Stage Step 
Next FIELD 

Next 

Print " " 
Print - ■ 

Print Distribution (GRAPH, differential, bar chart, scale 

0.00) 
Print " " 
Print M H 

Print "AVE PPEL = ", TOTPROVEL / TOTFIELDS, "FOR", 
TOTFIELDS, "TOTAL FIELDS" 

Print " " 
Print " " 

For LOOPCOUNT - 1 to 25 

Print " " 

Next 

Print Distribution (HISTOl, differential, bar chart, scale 
0.00) 

For LOOPCOUNT - 1 to 25 

Print " ■ 

Next 

End of Program 
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EXAMPLES 

The following examples are presented to provide a more detailed understanding of the invention. The particular 
materials and parameters are exemplary, and are not intended to limit the scope of the invention. 

Example 1 

The surge management portion of Example 1 comprised a nonwoven fibrous web which included 75 percent poly- 
ester fibers of at least .67 tex (6 denier), such as PET (polyethylene terephthalate) type 295 fibers available from 
Hoechst Celanese. The polyester fibers had a length ranging from about 3.8 - 5.1 cm (about 1.5-2.0 inches) in length. 
The remaining 25 percent of the fibrous web was composed of bicomponent binder fibers of about .167 (about 1.5 
denier). The bicomponent fiber length ranged from about 3.8 - 5.1 cm (about 1.5-2 inches). A suitable bicomponent 
fiber is type ES-CHR4 wettable, polypropylene/polyethylene bicomponent fiber available from Chisso. The bicomponent 
fiber was a composite, sheath-core type with the polypropylene forming the core and polyethylene forming the sheath 
of the composite fiber. The polyester fibers and bicomponent fibers were generally homogeneously blended together 
and were not in a layered configuration. The fibers formed a carded web which was thermally bonded by through-air 
bonding. 

Example 2 

The surge management portion of Example 2 was composed of a through-air bonded carded web which had a 
basis weight of about 50 gsm and included a mixture of polyester (PET) single-component fibers and PET/polyethylene 
bicomponent, conjugate fibers. The PET fibers, obtained from Hoechst-Celanese, comprised about 60 wt% of the non- 
woven fabric' and were about .67 tex (about 6 denier) with an average fiber length of about 5.1 cm (about 2 in). The 
PET/polyethylene bicomponent fibers, obtained from BASF Corp., comprised about 40 wt% of the fabric, and were 
about .2 tex (about 1 .8 denier) with an average fiber length of about 3.8 cm (about 1 .5 in). The PET formed the core and 
the polyethylene formed the sheath of the bicomponent fiber. 

Example 3 

The composite, bonded-carded-web of Example 3 provided a two-element surge management portion composed 
of a liner-surge material wherein the outerside surge layer formed approximately 65 weight percent of the composite 
web and was composed of a blend of polyester fibers and bicomponent fibers. With respect to this blended outerside 
layer, about 60 weight percent of the blended layer was composed of polyester fibers of at least about .67 tex (about 6 
denier) and with a fiber length within the range of about 3.8 -, 5.1 cm (about 1 .5 - 2 inches). The remaining 40 percent 
of the blended layer was composed of bicomponent f toers of about .2 tex (about 1 .8 denier), with f toer lengths within the 
range of about 3.8 - 5.1 cm (about 1.5-2 inches). The bodyside, liner layer of the composite web comprised the remain- 
ing 35 weight percent of the composite web, and is composed of bicomponent fibers having a tex (denier) of about .2 
tex (1 .8d) to provide a soft liner type material appointed for placement against a wearer's skin. The liner portion of the 
composite web had a basis weight of about 15 gsm and was composed of polyethylene/|polyester, sheath-core bicom- 
ponent fibers of about .2 - .22 tex (about 1.8-2 denier). The composite, liner-surge web was bonded by through-air 
bonding. 

Example 4 

The composite, liner-surge material of Example 4 comprised a bonded-carded-web. The web included an outer- 
ward-side surge layer which formed approximately 65 weight percent of the composite web and was composed of a 
blend of polyester fibers and bicomponent fibers. About 50 weight percent of the blended, outerside layer was com- 
posed of polyester fibers of at least about .67 tex (about 6 denier) and with a fiber length within the range of about 3.8 
- 5.1 cm (about 1 .5 - 2 inches). The remaining 50 percent of the blended layer was composed of polyester/polyethylene, 
sheath-core bicomponent fibers of not more than about .33 tex (about 3 denier), with fiber lengths within the range of 
about 3.8 - 5.1 cm (about 1 .5 - 2 inches). The bodyside, liner layer of the composite web was composed of about 100% 
polyethylene/polyester sheath-core bicomponent fibers of about .33 tex (about 3 denier). The bodyside layer had a 
basis weight of about 15 gsm, and the composite web was bonded by through-air bonding. 

Example 5 

In Example 5, a medium size diaper comprised a 25.4 fim (1 mil) thick backsheet composed of polyethylene film, 
and an absorbent pad. The absorbent pad included about 10 grams of wood pulp fluff and about 10 grams of polyacr- 
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ylate superabsorbent particulate material. The fluff and superabsorbent were arranged to provide a total, average basis 
weight of about 430 gsm and a density of about 0.15 - 0.30 gm/cc. The superabsorbent material was Hoechst Celanese 
IM 3900, or an equivalent thereof. The absorbent pad also included a wet-strength, cellulosic tissue which was placed 
about the mass of wood pulp fluff and superabsorbent particles. The tissue wrap had a weight of about 2.3 grams and 

s a basis weight of about 16-21 gsm. The resultant absorbent pad was sandwiched between the backsheet and a top- 
sheet composed of a spunbond web of polypropylene fibers. The topsheet material was sized to be substantially coex- 
tensive with the diaper backsheet, and was composed of polypropylene f foers having a fiber tex (denier) within the 
range of about .31 - .36 (about 2.8 - 3.2d). The fibers formed a nonwoven spunbond web having a basis web of about 
22 gsm and a web density of about 0.10 gm/cc. A surge management layer, composed of a bonded carded web, was 

10 attached to the outerward side surface of the topsheet with a pattern of hotmeft adhesive. The surge management 
material had a width of about 10.2 cm (about 4 inches) and extended along the entire length of the diaper. The surge 
management layer employed for this Example was substantially the same as the through-air bonded-carded-web mate- 
rial employed to construct the surge management material of Example 1 . The diaper exhibited a Penetration Rate index 
(third insult) of about 3.2 ml/sec (80 ml in 24.1 sec) and a Flowback index of about 5.8 gm. 

75 

Ex ample 6 

The medium size diaper of this Example 6 comprised a 25.4 *im (1 mil) thick backsheet composed of polyethylene 
film, and an absorbent pad. The absorbent pad included about 10 grams of wood pulp fluff and about 10 grams of poly- 

20 acrylate superabsorbent particulate material. The fluff and superabsorbent were arranged to provide a total, average 
basis weight of about 430 gsm and a density of about 0.15 - 0.30 gm/cc. The absorbent pad also included a wet- 
strength, cellulosic tissue which was placed about the mass of wood pulp fluff and superabsorbent particles. The tissue 
wrap had a weight of about 2.3 grams and a basis weight of about 16-21 gsm. The resultant absorbent pad was sand- 
wiched between the backsheet and a topsheet composed of a spunbond web of polypropylene fibers. The topsheet 

25 material was sized to be substantially coextensive with the diaper backsheet, and was composed of polypropylene fib- 
ers having a fiber tex (denier) within the range of about .31 - .36 tex (about 2.8 - 3.2d). The fibers formed a nonwoven 
spunbond web having a basis web of about 22 gsm and a web density of about 0. 1 0 gm/cc. A surge management layer, 
composed of a bonded carded web, was attached to the outwardly facing, bodyside surface of the topsheet with a pat- 
tern of hotmelt adhesive. The surge management material had a width of about 10.2 cm (about 4 inches) and extended 

30 along the entire length of the diaper. The surge management layer employed for this Example was substantially the 
same as the bonded-carded-web material employed to construct the surge management material of Example 2. The 
diaper exhibited a Penetration Rate index (third insult) of 3.7 ml/sec (80 ml in 21 .4 sec) and a Flowback index of about 
4.6 gm. 

35 Example 7 

In Example 7, a medium sized diaper comprised a 25.4 urn (1 mil) thick backsheet composed of polyethylene film, 
and an absorbent pad. The absorbent pad included about 10 grams of wood pulp fluff and about 10 grams of polyacr- 
ylate superabsorbent particulate material arranged to provide a total, average basis weight of about 430 gsm and aver- 

40 age density of about 0.15 - 0.30 gm/cc. The absorbent pad also included a wet-strength, cellulosic tissue which was 
placed about the mass of wood pulp fluff and superabsorbent particles. The tissue wrap had a weight of about 2.3 
grams and a basis weight of about 16 -21 gsm. The resultant absorbent pad was sandwiched between the backsheet 
and a topsheet composed of a spunbond web of polypropylene f toers. The topsheet material was sized to be substan- 
tially coextensive with the diaper backsheet, and was composed of polypropylene fibers having a fiber tex (denier) 

45 within the range of about .31 - .36 tex (about 2.8 -3.2d). The f toers formed a nonwoven spunbond web having a basis 
web of about 22 gsm and a web density of about 0.10 gm/cc. A surge management layer, composed of a bonded 
carded web, was attached to the bodyside surface of the topsheet with a pattern of hotmelt adhesive. Preferably, the 
adhesive was selectively applied to the peripheral, end and side regions of the surge layer at an add-on amount of 
about 0. 1 5 gm. The surge management material had a width of about 1 0.2 cm (about 4 inches) and extended along the 

so entire length of the diaper. The surge management layer employed for this Example was substantially the same as the 
through-air bonded-carded-web material employed to construct the surge management material of Example 3. The dia- 
per exhibited a Penetration Rate index (third insult) of about 6.1 ml/sec (80 ml in 13.1 sec) and a Flowback index of 
about 3.1 gm. 

55 Example 8 

The medium size diaper of this Example 8 was constructed in accordance with Example 8, except that the surge 
layer was composed of the surge management material of Example 4. The diaper exhibited a Penetration Rate index 
(third insult) of about 7.7 ml/sec (80 ml in 10.5 Sec) and a Flowback index of about 4.0 gm. 
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Example 9 

Four fabrics were constructed and tested for pore size distribution. The fabrics were suitable for use as surge man- 
agement materials. 

Fabric A was a through-air bonded carded web having a basis weight of 50.9 g/m 2 (1 .5 ounces per square yard 
(osy)) and a density of 0.066 gm/cc (.69 kPa) (at 0. 1 psi). 75 wt% of the web was composed of .67 tex x 5.1 cm (6.0d x 
2 inch), Type 295 PET fiber obtained from Hoechst Celanese; and 25 wt% of the web was composed of . 1 67 tex x 3.8 
cm (1.5d x 1.5 inch), polyethylene/polypropylene sheath-core bicomponent fiber obtained from Chisso ES. 

Fabric B was a through-air bonded carded web having a basis weight of 50.9 g/m 2 (1.5 ounces per square yard 
(osy)) and a density of 0.054 gm/cc (at 0.1 psi). 60 wt% of the web was composed of .67 tex x 5.1 cm (6.0d x 2 inch), 
Type 295 PET fiber obtained from Hoechst Celanese; and 40 wt% of the web was composed of .2 tex x 3.8 cm (1 .8d x 
1 .5 inch), polyethylene/PET sheath-core bicomponent fiber obtained from BASF. 

Fabric C was a two layer, through-air bonded carded web having a composite basis weight of 50.9 g/m 2 (1 .5 ounces 
per square yard (osy)) and an overall density of 0.024 (at .69 kPa (0.1 psi)). The web included a bodyside liner layer 
and an outward side layer. The liner layer had a basis weight of 16.95 g/m 2 (0.5 osy). and was essentially 100% com- 
posed of .2 tex x 3.8 cm (1 .8d x 1 .5 inch) polyethylene/PET bicomponent fibers obtained from BASF. The outward side 
layer had a basis weight of 33.9 g/m 2 (1 .0 osy). 60 wt% of the outward side layer was composed of .67 tex x 5.1 cm 
(6.0d x 2 inch), Type 295 PET fiber obtained from Hoechst Celanese; and 40 wt% of the outward side layer was com- 
posed of .2 tex x 3.8 cm (1 .8d x 1 .5 inch), polyethylene/PET sheath-core bicomponent fiber obtained from BASF. 

Fabric D was a two layer, through-air bonded carded web having a composite basis weight of 50.9 g/m 2 (1 .5 ounces 
per square yard (osy)) and an overall density of 0.027 gm/cc (at .69 kPa 0.1 psi)). The web included a bodyside liner 
layer and an outward side layer. The liner layer had a basis weight of 16.95 g/m 2 (0.5 osy) was essentially 100% com- 
posed of .33 tex x 3.8 cm (3.0d x 1 .5 inch) polyethylene/PET bicomponent fibers obtained from BASF. The outward side 
layer had a basis weight of 33.9 g/m 2 (1 .0 osy). 60 wt% of the outward side layer was composed of .67 tex x 5.1 cm 
(6.0d x 2 inch), Type 295 PET fiber obtained from Hoechst Celanese; and 40 wt% of the outward side layer was com- 
posed of .2 tex x 3.8 cm (1 .8d x 1 .5 inch), polyethylene/PET sheath-core bicomponent fiber obtained from BASF. 

The pore size distributions were measured for each of the four fabrics and are illustrated in the graph of Fig. 13. For 
determining the pore radii, the test liquid was mineral oil and the term cos 6 (cosine of contact angle) was considered 
to be equal to one. 

Claims 

1 . An absorbent article (1 0), comprising: 

a backsheet layer (30); 

a topsheet layer (28) which is disposed in facing relation with said backsheet layer (30); 
an absorbent retention portion (48) which is interposed between said backsheet layer (30) and topsheet layer 
(28), said retention portion (48) comprising a matrix of substantially hydrophilic fibers having a distribution of 
high-absorbency particle material therein, characterized by: 

said hydrophilic fibers and high-absorbency particles being provided in a fiber-to-particle ratio which is not 
more than about 70:30 and is not less than about 30:70 by weight; and: 

a surge management layer (46) being located adjacent at least one major, facing surface of said topsheet layer 
(28), said surge layer (46) comprising bicomponent fibers having a size of not more than about .33 tex (about 
3d), and said surge layer being constructed to provide for a liquid Penetration Rate index of not less than about 
2.67 ml/sec, wherein said surge layer (46) has a basis weight within the range of about 24-68 gsm. 

2. An article as recited in claim 1, wherein said surge layer (46) is arranged to provide a surge layer basis weight 
within the range of 17 - 68 gsm, with 0 - 75 wt% of said surge layer composed of fibers having a size of at least 
about .33 tex (about 3d) and with 25 - 1 00 wt% of said surge layer composed of bicomponent fibers having a denier 
of not more than about .33 tex (about 3d). 

3. An article as recited in claim 2, wherein said surge layer (46) has a basis weight which is within the range of about 
40-60 gsm. 

4. An article as recited in claim 3, wherein said surge layer (46) has a basis weight within the range of about 45 -55 
gsm. 

5. An article as recited in any one of the preceding claims, wherein said surge management layer (46) provides for a 
Penetration Rate index of not more than about 1 0 ml/sec. 



26 



EP0 539 703B1 



6. An article as recited in any one of the preceding claims, wherein said surge management layer provides for a Flow- 
back index (FIFE) of not more than about 12 gm. 

7. An absorbent article as recited in any one of the preceding claims wherein said high-absorbency particles provide 
5 Deformation Under Load of not more than about 0.6 mm. 

8. An absorbent article as recited in any one of the preceding claims wherein said high-absorbency particles provide 
an Absorbent Capacity (AC) of at least about 28 grams per gram. 

10 9. An absorbent article as recited in any one of the preceding claims wherein said high-absorbency particles provide 
an WicWng Index (Wl) of at least about 1 0 cm. 

10. An absorbent article as recited in any one of the preceding claims, wherein said surge management layer provides 
for a Fibril Projection index of at least about 5. 

15 

1 1 . An absorbent article as recited in any one of the preceding claims, wherein at least about 70 % of the pore volume 
in said surge management layer (46) is provided by pores having equivalent capillary radii within the range of 40 - 
220 iim. 

20 12. An absorbent article as recited in any one of the preceding claims, wherein at least about 60 % of the pores within 
said surge management layer (46) are within the range of 60 - 180 iim. 

13. An absorbent article as recited in any one of claims 1 to 1 1 , wherein at least about 40 % of the pores within said 
surge management layer are within the range of about 80 - 1 40 nm. 

25 

14. An article as recited in any one of the preceding claims, wherein said surge management layer (46) is a nonwoven, 
bonded-carded-web comprising polyethylene/polyester bicomponent fibers, said web having a basis weight within 
the range of about 1 7 - 102 gsm and a density within the range of about 0.02 - 1 .0 gm/cc, and said fibers having a 
size within the range of 0.1 - 2 tex (0.9 - 18 denier). 

30 

15. An article as recited in claim 14, wherein said bicomponent ftoers have a polyester core and a polyethylene sheath 
around said core. 

16. An article as recited in claim 14 or 15, wherein said nonwoven, bonded-carded-web is composed of ftoers having 
35 fiber lengths within the range of 2.5-7.5 cm. 

17. An article as recited in any one of claims 14 to 16, wherein said web is a through-air-bonded-carded-web. 

18. An article as recited in any one of claims 14 to 16, wherein said web is an infrared-bonded-carded web. 

40 

19. An article as recited in any one of the preceding claims, wherein said topsheet layer (28) comprises a nonwoven 
spunbond web having a basis weight within the range of 17-102 gsm and a density within the range of 0.02-1.0 
gm/cc. 

45 20. An article as recited in any one of claims 1 to 13, wherein said surge layer comprises a nonwoven bonded-carded- 
web which includes a fibrous bodyside layer and a fibrous outerside layer; 

said body side layer having a basis weight within the range of 10-34 gsm, and composed of polyethylene/polyester 
bicomponent fibers having a fiber size within the range of .1 - .33 tex (0.9 - 3.0d); 

said outer side layer having a basis weight within the range of 24-44 gsm, and composed of afiber blend, said blend 
so comprising about 60 wt% of about .67 tex (about 6 denier) PET ftoers and about 40 wt% of about .2 tex (about 1 .8 
denier) PE/PET bicomponent fibers. 

21 . An article as recited in claim 20. wherein said surge management layer (46) is positioned on a bodyside surface of 
said topsheet (28). 

55 

22. An article as recited in any one of claims 1 to 13, wherein said surge management layer (46) comprises a nonwo- 
ven bonded-carded-web which includes a fibrous bodyside layer and a fibrous outerside layer; 

said body side layer having a basis weight within the range of 10-34 gsm, and composed of polyethylene/polyester 
bicomponent fibers having afiber size within the range of .167 - .33 tex (1.5-3.0 d); 
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said outerside layer having a basis weight within the range of 24-44 gsm, and composed of a fiber blend, said blend 
comprising 0 - 75 wt% of PET fibers having a size of .33 - 2 tex (3.0d - 18d), and 25-100 wt% of PE/PET bicom- 
ponent fibers having denier of .1 - .33 tex (0.9 - 3d). 

5 23. An article as recited in claim 22, wherein said surge management layer (46) is positioned on a bodyside surface of 
said topsheet (28). 

24. An article as recited in any one of the preceding claims, wherein said retention portion (48) comprises a mixture of 
woodpulp fluff and superabsorbent material, said superabsorbent material having a Deformation Under Load of 

w about 0.60 millimeter or less, a Wicking Index of about 10 centimeters or greater and an Absorbent Capacity of 
about 28 grams per gram or greater. 

25. An article as recited in claim 24, wherein said superabsorbent material has an Absorbency Under Load value within 
the range of about 25 - 40, and an Absorbent Capacity within the range of about 32 - 48. 

26. An article as recited in any one of claims 1 to 25. wherein said retention portion (48) includes a multi-element wrap- 
sheet (70) which includes a bodyside wrap layer (71) and a separate outerside wrap layer (73), each of which 
extends past all or some of the peripheral edges of said fiber matrix to provide an outwardly protruding, flange-type 
bonding region (74) over which the entire or partial periphery of the bodyside wrap layer (71) may be connected to 
the periphery of the outerside wrap layer (73). 

27. An article as recited in claim 26, wherein said retention portion includes a multi-element wrapsheet which includes 
a bodyside wrap layer and a separate outerside wrap layer, each of which extends past all or some of the peripheral 
edges of said fiber matrix, at least said bodyside wrap layer having a pore distribution wherein no more than about 

25 5 percent of the pores (as measured by Coulter porometry) are greater than about 50 urn in diameter. 

28. An absorbent article as recited in any one of the preceding claims, wherein said surge management portion (46) 
and said topsheet layer (28) each have an effective average pore size, and wherein the effective average pore size 
of said surge management portion (46) is larger than the effective average pore size of said topsheet layer (28). 

29. An absorbent article as recited in any one of the preceding claims, further comprising curved elastic members (39) 
connected to said backsheet (30) along longitudinally extending side edges thereof to provide elasticized leg gath- 
ers, each of said elastic members (39) comprising a carrier sheet (37) to which are attached a plurality of individual 
elastic strands (39). 

30. An article as recited in any one of the preceding claims, wherein said backsheet (30) has a light transmission of not 
more than about 40 %. 

31. An article as recited in any one of the preceding claims, further comprising a nonwettable, pigmented web (72) 
40 interposed between said backsheet (30) and said absorbent retention portion (48). 

32. An article as recited in claim 31 , wherein said nonwettable web (72) comprises a meltblown web composed of poly- 
olefin fibers. 

45 33. An article as recited in claim 31 or 32, wherein said nonwettable web (72) is pigmented with about 10 weight per- 
cent Ti0 2 pigment. 

34. An article as recited in any one of the preceding claims, wherein said article provides for a whole article elastic ten- 
sion of not more than about 250 gm. 

50 

35. An article as recited in claim 34, wherein said article provides for a whole article elastic tension value which is within 
the range of 150 - 250 gm. 

36. An absorbent article, comprising: 

55 

a backsheet layer (30); 

a fibrous, liquid permeable topsheet layer (28) for positioning against a wearer's skin, said topsheet layer (28) 

having length and width dimensions and disposed in facing relation with said backsheet layer(30); 

an absorbent retention portion(48) which is interposed between said backsheet layer (30) and topsheet 
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layer(28) and comprising a matrix of substantially hydrophilic fibers having a distribution of high-absorbency 
particle material therein, said hydrophilic fibres and high-absorbency particles provided in a fiber-to-particle 
ratio which is not more than about 70:30 and is not less than about 30:70 by weight; 
a fibrous surge management layer (46) which is arranged to transport liquid therethrough and includes bicom- 
5 ponent fibers having a denier of not more than about 3d, said surge management layer (46) having a facing 

surface thereof located in an adjacent, facing relation with at least one major, facing surface of said topsheet 
layer (28), and thereby arranged to transport liquid between said facing surface of said surge management 
layer (46) and said adjacent facing surface of said topsheet layer (28), and 

a wrapsheet (70) which is located between said backsheet layer (30) and said surge management layer (46) 
10 and is placed adjacent major surfaces of said retention portion (48); 

characterized in that said wrapsheet (70) comprises a multi-element wrapsheet, said multi-element wrapsheet 
including a bodyside wrap layer (71), and a separate outerside wrap layer (73), each of which extends past all or 
some peripheral edges of said fiber matrix to provide an outwardly protruding flange-type bonding region over 
is which an entire or partial periphery of the bodyside wrap layer(71) is connected to an entire or partial periphery of 
the outerside wrap layer(73). 

Patentanspruche 

20 1 . Saugfahiger Artikel (10) mit: 

einer Unterlagenschicht (30); 

einer oberen Schicht (28), die gegenQberliegend zu der Unterlagenschicht (30) angeordnet ist; 
einem saugf&higen RQckhaltebereich (48), der zwischen der Unterlagenschicht (30) und der oberen Schicht 
25 (28) liegt, wobei der RQckhaltebereich (48) eine Matrix aus im wesentlichen hydrophilen Fasern mit einer hierin 

vorhandenen Verteilung von hochabsorbierendem Partikelmaterial umfaBt, dadurch gekennzeichnet, daB: 
die hydrophilen Fasern und die hochabsorbierenden Partikel in einem Verhaitnis der Fasern zu den Partikeln 
von nicht mehr als etwa 70:30 und nicht weniger als etwa 30:70, bezogen auf das Gewicht, zur VerfOgung 
gestellt sind; und: 

30 eine Schicht (46) zur Bewaitigung von Flussigkeitsschwailen benachbart zu mindestens einer grOBeren 

gegenuberliegenden Oberfiache der oberen Schicht (28) angeordnet ist, wobei die Schicht (46) fur Flussig- 
keitsschwdlle Zweikomponenterrfasern mit einer GrOBe von nicht mehr als etwa 0,33 tex (etwa 3d) enthait und 
die Schicht fOr FIQssigkeitsschwaile so ausgefOhrt ist, urn einen FIQssigkertspenetrationsratenindex von nicht 
weniger als etwa 2,67 ml/Sek zu gewahrleisten, wobei die Schicht (46) fur FIQssigkeitsschwaile ein Fiachen- 

35 gewicht im Bereich von etwa 24 - 68 g/m 2 aufweist. 

2. Artikel gemaB Anspruch 1 , bei dem die Schicht (46) fur FIQssigkeitsschwaile so angeordnet ist, urn ein Fiachenge- 
wicht der Schicht (46) for FIQssigkeitsschwaile im Bereich von 1 7 - 68 g/m 2 zu gewahrleisten, wobei 0 - 75 Gew.% 
der Schicht fur FIQssigkeitsschwaile aus Fasern mit einer GrOBe von mindestens etwa 0,33 tex (etwa 3d) zusam- 

40 mengesetzt sind, und wobei 25 - 1 00 Gew.% der Schicht f Qr Hussigkeitsschwail e aus Zweikomponentenfaser n mit 
einem Denier-Wert von nicht mehr als etwa 0,33 tex (etwa 3d) zusammengesetzt sind. 

3. Artikel gemaB Anspruch 2, bei dem die Schicht (46) for FIQssigkeitsschwaile ein Fiachengewicht im Bereich von 
etwa 40 - 60 g/m 2 aufweist. 

45 

4. Artikel gemaB Anspruch 3, bei dem die Schicht (46) fur FIQssigkeitsschwaile ein Fiachengewicht im Bereich von 
etwa 45 - 55 g/m 2 aufweist. 

5. Artikel gemaB einem der vorhergehenden AnsprQche, bei dem die Schicht (46) zur Bewaitigung von Flussigkeits- 
so schwallen einen Penetrationsratenindex von nicht mehr als etwa 10 ml/Sek gewahrleistet 

6. Artikel gemaB einem der vorhergehenden AnsprQche, bei dem die Schicht zur Bewaitigung von FIQssigkeits- 
schwailen einen RQckfluBindex (FIFE) von nicht mehr als etwa 12 g gewahrleistet. 

55 7. Saugfahiger Artikel gemaB einem der vorhergehenden AnsprQche, bei dem die hochabsorbierenden Partikel eine 
Verformung unter Belastung von nicht mehr als etwa 0,6 mm schaffen. 

8. Saugfahiger Artikel gemaB einem der vorhergehenden AnsprQche, bei dem die hochabsorbierenden Partikel ein 
AbsorptionsvermOgen (Absorbent Capacity = AC) von mindestens etwa 28 Gramm pro Gramm gewahrleisten. 
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9. Saugfahiger Artikel gemaB einem der vorhergehenden Ansprflche, bei dem die hochabsorbierenden Partikel einen 
Dochtwirkungsindex (Wicking Index = Wl) von mindestens etwa 10 cm gewahrleisten. 

10. Saugfahiger Artikel gemaB einem der vorhergehenden Anspruche, bei dem die Schicht zur Bewaitigung von Flus- 
sigkeitsschwailen einen Faservorsprungsindex von mindestens etwa 5 aufweist. 

1 1 Saugfahiger Artikel gemaB einem der vorhergehenden Anspruche, bei dem mindestens etwa 70 % des Porenvo- 
lumens in der Schicht (46) zur Bewaitigung von Flussigkeitsschwailen durch Poren mit aquivalenten Kapillarradien 
im Bereich von 40 - 220 zur Verfugung gestellt sind. 

12. Saugfahiger Artikel gemaB einem der vorhergehenden Anspruche, bei dem mindestens etwa 60 % der Poren 
innerhalb der Schicht (46) zur Bewaitigung von Flussigkeitsschwailen im Bereich von 60 - 180 jim liegen. 

1 3. Saugfahiger Artikel gemaB einem der Anspruche 1 bis 1 1 , bei dem mindestens etwa 40 % der Poren innerhalb der 
Schicht zur Bewaitigung von FIQssigkeitsschwailen im Bereich von etwa 80 - 140 urn liegen. 

14. Artikel gemaB einem der vorhergehenden Anspruche, bei dem die Schicht (46) zur Bewaitigung von Flussigkeits- 
schwailen eine gebundene, kardierte Vliesbahn mit Polyethylen/Polyester-Zweikomponentenfasern ist, wobei die 
Bahn ein Fiachengewicht im Bereich von etwa 1 7 - 102 g/m 2 und eine Dichte im Bereich von etwa 0,02 - 1 ,0 g/cm 
aufweist und die Fasern eine GrOBe im Bereich von 0,1-2 tex (0,9 - 18 Denier) aufweisen. 

15. Artikel gemaB Anspruch 14, bei dem die Zweikomponentenfasern einen Polyesterkern und einen Polyethylenman- 
tel urn den Kern herum aufweisen. 

16. Artikel gemaB Anspruch 14 Oder 15. bei dem die gebundene kardierte Vliesbahn aus Fasern mit Faseriangen im 
Bereich von 2,5 - 7,5 cm zusammengesetzt ist. 



17. Artikel gemaB einem der Anspruche 14 bis 16, bei dem die Bahn eine mittels Durchluft gebundene, kardierte Bahn 
ist. 

18. Artikel gemaB einem der Anspruche 14 bis 16, bei dem die Bahn eine mittels Infrarot gebundene, kardierte Bahn 
ist. 

19. Artikel gemaB einem der vorhergehenden Anspruche, bei dem die obere Schicht (28) eine spinngebundene Vlies- 
bahn mit einem Fiachengewicht im Bereich von 17 - 102 g/m 2 und einer Dichte im Bereich von 0,02 - 1,0 g/cm 
umfaBt. 

20. Artikel gemaB einem der AnsprOche 1 bis 13, bei dem die Schicht for Flussigke'rtsschwalle eine gebundene kar- 
dierte Vliesbahn mit einer faserigen kOrperseitigen Schicht und einer faserigen AuBenseitenschicht aufweist; 
wobei die kOrperseitige Schicht ein Fiachengewicht im Bereich von 10 - 34 g/m 2 aufweist und aus Polyethylen/Poly- 
ester-Zweikomponentenfasern mit einer FasergrOBe im Bereich von 0,1 - 0,33 tex (0,9 - 3,0 d) zusammengesetzt 

wobei die AuBenseitenschicht ein Fiachengewicht im Bereich von 24 - 44 g/m 2 aufweist und aus einer Fasermi- 
schung zusammengesetzt ist, wobei die Mischung etwa 60 Gew.% PET-Fasern mit einem tex-Wert von etwa 0,67 
(etwa 6 Denier) und etwa 40 Gew.% PE/PET-Zweikomponentenfasern mit einem tex-Wert von etwa 0,2 (etwa 1,8 
Denier) umfaBt. 

21. Artikel gemaB Anspruch 20, bei dem die Schicht (46) zur Bewaitigung von Flussigkeitsschwailen auf einer kOrper- 
seitigen Oberf lache der oberen Schicht (28) angeordnet ist. 

22. Artikel gemaB einem der Anspruche 1 bis 13, bei dem die Schicht (46) zur Bewaitigung von Flussigkeitsschwailen 
eine gebundene kardierte Vliesbahn mit einer faserigen kfirperseitigen Schicht und einer faserigen AuBenseiten- 
schicht aufweist; 

wobei die kOrperseitige Schicht ein Fiachengewicht im Bereich von 10 - 34 g/rtf aufweist und aus Polyetnylen/Poly- 
ester-Zweikomponentenfasern mit einer FasergrOBe im Bereich von 0, 1 67 - 0,33 tex (1 ,5-3,0 d) zusammengesetzt 

ist; 0 _ 

wobei die AuBenseitenschicht ein Fiachengewicht im Bereich von 24 - 44 g/m 2 aufweist und aus einer Fasermi- 
schung zusammengesetzt ist, wobei die Mischung 0 - 75 Gew.% PET-Fasern mit einer GrOBe von 0,33 - 2 tex (3,0d 
- 18d) und 25 - 100 Gew.% PE/PET-Zweikomponentenfasern mit einer GrOBe von 0,1 - 0,33 tex (0,9 - 3d) umfaBt. 
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23. Artikel gemaB Anspruch 22, bei dem die Schicht (46) zur Bewaitigung von Flussigkeitsschwailen auf einer kOrper- 
seitigen Oberfiache der oberen Schicht (28) angeordnet ist. 

24. Artikel gemaB einem der vorhergehenden Anspruche, bei dem der RQckhaltebereich (48) eine Mischung aus Holz- 
5 zellstoffflaum und superabsorbierendem Material aufweist, wobei das superabsorbierende Material eine Verfor- 

mung unter Belastung von etwa 0.60 Millimetern oder weniger, einen Dochtwirkungsindex von etwa 10 Zentimetern 
oder mehr und ein AbsorptionsvermGgen von etwa 28 Gramm pro Gramm oder mehr aufweist. 

25. Artikel gemaB Anspruch 24, bei dem das superabsorbierende Material einen Wert der Absorptionsfahigkert unter 
w Belastung im Bereich von etwa 25 - 40 und ein AbsorptionsvermOgen im Bereich von etwa 32 - 48 aufweist. 

26. Artikel gemaB einem der Anspruche 1 bis 25, bei dem der RQckhaltebereich (48) eine Mehrelementhullschicht (70) 
mit einer kOrperseitigen HOIIschicht (71) und einer separaten AuBenseitenhullschicht (73) umfaBt, von welchen 
jede sich Qber alle oder einige der Randkanten der Fasermatrix hinweg erstreckt, urn einen nach auBen vorstehen- 

15 den, f lanschartigen Bindebereich (74) zur VerfQgung zu stellen, Qber welchen der gesamte Oder teilweise Rand der 
kOrpersertigen Hullschicht (71) mit dem Rand der AuBenseitenhullschicht (73) verbindbar ist. 

27. Artikel gemaB Anspruch 26, bei dem der RQckhaltebereich eine Mehrelementhullschicht mit einer kdrperseitigen 
Hullschicht und einer separaten AuBenseitenhullschicht umfaBt, von welchen jede sich Qber alle oder einige der 

20 Randkanten der Fasermatrix hinweg erstreckt, wobei zumindest die kOrperseitige Hullschicht eine Porenverteilung 
aufweist. bei welcher nicht mehr als etwa 5 Prozent der Poren (wie durch Coulter-Porometrie gemessen) gr66er 
ais etwa 50 urn im Durchmesser sind. 

28. Saugfahiger Artikel gemaB einem der vortiergehenden Anspruche, bei dem der Bereich (46) zur Bewaitigung von 
25 Flussigkeitsschwdllen und die obere Schicht (28) jeweils eine effektive DurchschnittsporengrOBe aufweisen, und 

wobei die effektive DurchschnrttsporengrOBe des Bereichs (46) zur Bewaitigung von Flussigkeitsschwailen grOBer 
als die effektive DurchschnittsporengrOBe der oberen Schicht (28) ist. 

29. Saugfahiger Artikel gemaB einem der vorhergehenden Anspruche, der des weiteren gebogene elastische Ele- 
30 mente (39) aufweist. welche mit der Unterlage (30) entlang langs verlaufender Seitenkanten hiervon verbunden 

sind, urn elastische Beinfaitchen zur VerfQgung zu stellen, wobei jedes der elastischen Elemente (39) eine Trdger- 
schicht (37) aufweist, an welcher eine Mehrzahl einzelner elastischer Strange (39) angebracht sind. 

30. Artikel gemaB einem der vorhergehenden Anspruche, bei dem die Unterlage (30) eine Lichtdurchiassigkeit von 
35 nicht mehr als etwa 40 % aufweist. 

31. Artikel gemaB einem der vorhergehenden Anspruche, der des weiteren eine nichtbenetzbare, pigmentierte Bahn 
(72) zwischen der Unterlage (30) und dem saugfahigen RQckhaltebereich (48) aufweist. 

40 32. Artikel gemaB Anspruch 31 , bei dem die nichtbenetzbare Bahn (72) eine schmelzgeblasene Bahn aufweist, welche 
aus Polyolefinfasern zusammengesetzt ist. 

33. Artikel gemaB Anspruch 31 oder 32, bei dem die nichtbenetzbare Bahn (72) mit etwa 10 Gew.%Ti0 2 -Pigment pig- 
mentiert ist. 

45 

34. Artikel gemaB einem der vorhergehenden Anspruche, bei dem der Artikel eine Elastikspannung des gesamten 
Artikels von nicht mehr als etwa 250 g zur VerfQgung stellt. 

35. Artikel gemaB Anspruch 34, bei dem der Artikel einen Wert der Elastikspannung des gesamten Artikels im Bereich 
so von 150 - 250 g zur VerfQgung stellt. 

36. Saugfahiger Artikel mit: 

einer Unterlagenschicht (30); 

55 einer faserigen, flussigkeitsdurchiassigen oberen Schicht (28) zur Positionierung an der Haut eines Trdgers, 

wobei die obere Schicht (28) Langen- und BreitenausmaBe aufweist und gegenuberliegend zu der Unterla- 
genschicht (30) angeordnet ist; 

einem saugfahigen RQckhaltebereich (48), der zwischen der Unterlagenschicht (30) und der oberen Schicht 
(28) liegt und eine Matrix aus im wesentlichen hydrophilen Fasern mit einer hierin vorhandenen Verteilung von 
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hochabsorbierendem Partikelmaterial umfaBt; wobei die hydrophilen Fasern und die hochabsorbierenden Par- 
tikel in einem Verhaitnis der Fasern zu den Partikeln von nicht mehr als etwa 70:30 und nicht weniger als etwa 
30:70, bezogen auf das Gewicht, zur Verfugung gestellt sind; 

einer Faserschicht (46) zur Bewaitigung von Flussigkeitsschwailen, die angeordnet ist, urn durch sich hindurch 
Flussigkeit zu transportieren, und Zweikomponentenfasern mit einem Denier-Wert von nicht mehr als etwa 3d 
enthait, wobei die Schicht (46) zur Bewaitigung von Flussigkeitsschwailen eine gegeniiberliegende Seite hier- 
von aufweist, welche benachbart gegenuberliegend zu mindestens einer grdBeren gegenuberliegenden Ober- 
fiache der oberen Schicht (28) angeordnet ist, und dadurch so angeordnet ist, urn Flussigkeit zwischen der 
gegenuberliegenden Oberf lache der Schicht (46) zur Bewaitigung von Flussigkeitsschwailen und der benach- 
barten gegenuberliegenden Oberfiache der oberen Schicht (28) zu transportieren, und 
einer Hullschicht (70), die zwischen der Unterlagenschicht (30) und der Schicht (46) zur Bewaitigung von Flus- 
sigkeitsschwailen liegt und benachbart zu grOBeren Oberf lachen des Ruckhaltebereichs (48) angeordnet ist; 

dadurch gekennzeichnet, daB die Hullschicht (70) eine Mehrelementhullschicht umfaBt, wobei die Mehrelement- 
hQllschicht eine kOrperseitige Hullschicht (71) und eine separate AuBensertenhullschicht (73) umfaBt, von welchen 
jede sich uber alle Oder einige der Randkanten der Faser matrix hinweg erstreckt, urn einen nach auBen vorstehen- 
den, flanschartigen Bindebereich zur Verfugung zu stellen, uber welchen ein gesamter Oder teilweiser Rand der 
kSrperseitigen Hullschicht (71) mit einem gesamten Oder teilweisen Rand der AuBenseitenhullschicht (73) verbun- 
den ist. 

Revendications 

1 . Article absorbant (10), comprenant : 

une couche de feuille support (30) ; 

une couche de feuille supSrieure (28) qui est dispos6e en relation de vis-a-vis avec ladite couche de feuille 
support (30) ; 

une portion de retention (48) absorbante qui est interposSe entre ladite couche de feuille support (30) et ladite 
couche de feuille sup6rieure (28), ladite portion de retention (48) 6tant fbrm£e d'une matrice de fibres sensi- 
blement hydrophiles ayant en leur sein une distribution d'un materiau fortement absorbant en particules, carac- 
t£ris6 en ce que : 

lesdites fibres hydrophiles et les particules fortement absorbantes sort prSvues dans un rapport fibres/jparti- 
cules qui n'excfcde pas environ 70:30 et qui n'est pas interieur k environ 30:70 en poids ; et 
une couche de gestion de I'afflux (46) est positionn6e adjacente k au moins une surface principale doublante 
de ladite couche de feuille supSrieure (28), ladite couche de gestion de I'afflux (46) comprenant des fibres a 
deux composants ayant une taille qui n'excfcde pas environ 0,33 tex (environ 3 deniers), et ladite couche de 
gestion de I'afflux 6tant congue pour offrir un indice de Vitesse de P6n6tration des liquides qui n'est inf 6rieur k 
environ 2,67 ml/s, ladite couche de gestion de I'afflux (46) ayant un poids de base compris dans la gamme 
approximative 24-68 g/m 2 . 

2. Article selon la revendication 1 , dans lequel ladite couche de gestion de I'afflux (46) est congue pour avoir un poids 
de base compris dans la gamme 17-68 g/m 2 , 0-75 % en poids de ladite couche de gestion de I'afflux 6tant com- 
pose de fibres ayant une taille d'au moins environ 0,33 tex (environ 3 deniers) et 25-100 % en poids de ladite cou- 
che de gestion de I'afflux 6tant constitu6 de fibres k deux composants ayant un titre qui n'excfcde pas environ 0,33 
tex (environ 3 deniers). 

3. Article selon la revendication 2, dans lequel ladite couche de gestion de I'afflux (46) a un poids de base qui est 
compris dans la gamme approximative 40-60 g/m 2 . 

4. Article selon la revendication 3, dans lequel ladite couche de gestion de I'afflux (46) a un poids de base compris 
dans la gamme approximative 45-55 g/m 2 . 

5. Article selon Tune quelconque des revendications pr6c£dentes, dans lequel ladite couche de gestion de I'afflux (46) 
off re un indice de Vitesse de Penetration qui n'exc£de pas environ 10 ml/s. 

6. Article selon I'une quelconque des revendications pr6c6dentes, dans lequel ladite couche de gestion de I'afflux (46) 
offre un indice de R£tro-6coulement (FIFE) qui n'exc£de pas environ 12 g. 

7. Article absorbant selon I'une quelconque des revendications pr6cedentes, dans lequel lesdites particules forte- 
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ment absorbantes offrent une Deformation Sous Charge qui n'excede pas environ 0,6 mm. 



8. Article absorbant selon Tune quelconque des revendications precedentes, dans lequel lesdites particules forte- 
ment absorbantes offrent une Capacite d'Absorption (AC) d'au moins environ 28 g/g. 

5 

9. Article absorbant selon Tune quelconque des revendications pr6cedentes, dans lequel lesdites particules forte- 
ment absorbantes offrent un Indice de Drainage (Wl) d'au moins environ 1 0 cm. 

1 0. Article absorbant selon Tune quelconque des revendications pr6c6dentes, dans lequel ladrte couche de gestion de 
10 I'afflux offre un Indice de Projection de Fibrilles d'au moins environ 5. 

11. Article absorbant selon Tune quelconque des revendications precedentes, dans lequel au moins environ 70 % du 
volume de pores dans ladite couche de gestion de I'afflux (46) est fourni par des pores ayant des rayons capillaires 
equivalents compris dans la gamme 40-220 urn. 

75 

12. Article absorbant selon I'une quelconque des revendications precedentes, dans lequel au moins environ 60 % des 
pores dans la couche de gestion de I'afflux (46) sont compris dans la gamme 60-180 urn. 

13. Article absorbant selon I'une quelconque des revendications 1 A 1 1 , dans lequel au moins environ 40 % des pores 
20 dans ladite couche de gestion de I'afflux (46) sont compris dans la gamme approximative 80-140 urn. 

1 4. Article selon I'une quelconque des revendications precedentes, dans lequel ladite couche de gestion de I'afflux (46) 
est une nappe non tissue cardee liee comprenant des fibres & deux composants poly6thyl6ne/polyester, ladite 
nappe ayant un poids de base compris dans la gamme approximative 17-102 g/m 2 et une masse sp6cifique com- 

25 prise dans la gamme approximative 0,02-1 ,0 g/cm 3 , et lesdites fibres ont une taille comprise dans la gamme 0,1-2 
tex (0,9-18 deniers). 

15. Article selon la revendication 14, dans lequel lesdites fibres & deux composants ont un noyau polyester et une 
gaine polyethylene autour dudit noyau. 

30 

16. Article selon la revendication 14 ou 15, dans lequel ladite nappe non tissee cardee liee est composee de fibres 
ayant des longueurs de fibres comprises dans la gamme 2,5-7,5 cm. 

1 7. Article selon I'une quelconque des revendications 1 4 A 1 6, dans lequel ladite nappe est une nappe cardee, liee par 
35 soufflage d'air transversal. 

1 8. Article selon I'une quelconque des revendications 1 4 a 1 6, dans lequel ladite nappe est une nappe cardee, liee par 
infrarouge. 

40 19. Article selon I'une quelconque des revendications precedentes, dans lequel ladite couche de feuille sup6rieure (28) 
comprend une nappe non tissee liee au filage ayant un poids de base compris dans la gamme 1 7-102 g/m 2 et une 
masse specif ique comprise dans la gamme 0,02-1 ,0 g/cm 3 . 

20. Article selon I'une quelconque des revendications 1 ^ 13. dans lequel ladite couche de gestion de I'afflux comprend 
45 une nappe non tissee cardee liee qui inclut une couche f toreuse cdte corporel et une couche f ibreuse cdte exterieur 

ladite couche cdte corporel ayant un poids de base compris dans la gamme 1 0-34 g/m 2 et qui est composee 
de fibres k deux composants polyethylene/polyester ayant une taille de fibres comprise dans la gamme 0,1-0.33 
tex (0,9-3,0 deniers) ; 

so ladite couche cdte exterieur ayant un poids de base compris dans la gamme 24-44 g/m 2 et etant composee 

d'un melange de fibres, ledit melange comprenant environ 60 % en poids de f tores PET d'environ 0,67 tex (environ 
6 deniers) et environ 40 % en poids de fibres k deux composants PE/PET d'environ 0,2 tex (environ 1 ,8 denier). 

21 . Article selon la revendication 20, dans lequel ladite couche de gestion de I'afflux (46) est disposee sur une surface 
55 cdte corporel de ladite feuille superieure (28). 

22. Article selon I'une quelconque des revendications 1 & 13, dans lequel ladite couche de gestion de I'afflux (46) com- 
prend une nappe non tissee cardee liee qui inclut une couche fibreuse cdte corporel et une couche f ibreuse cdte 
exterieur ; 
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ladite couche c6t6 corporel ayant un poids de base compris dans la gamme 10-34 g/m 2 et etant compos6e 
de fibres k deux composants polyethylene/polyester ayant une taille de fibres comprise dans la gamme 0,1 67-0,33 
tex (1 ,5-3,0 deniers) ; 

ladite couche cdte exterieur ayant un poids de base compris dans la gamme 24-44 g/m 2 et etant compos6e 
5 d'un melange de fibres, ledit melange comprenant de 0 k 75 % en poids de fibres PET ayant une taille de 0,33-2 
tex (3,0-18 deniers), et de 25 k 100 % en poids de fibres k deux composants PE/PET ayant un titre de 0,1 k 0,33 
tex (0.9 &3 deniers). 

23. Article selon la revendication 22, dans lequel ladite couche de gestion de I'aff lux (46) est posffionn6e sur une sur- 
io face cdt6 corporel de ladite feuille sup6rieure (28). 

24. Article selon I'une quelconque des revendications pr6c6dentes, dans lequel ladite portion de retention (48) com- 
prend un melange de duvet de pate de bois et de materiau superabsorbant, ledit materiau superabsorbant ayant 
une Deformation Sous Charge d'environ 0,60 mm ou moins, un Indice de Drainage d'environ 10 cm ou plus et une 

15 Capacity d'Absorption d'environ 28 g/g ou plus. 

25. Article selon la revendication 24, dans lequel ledit materiau superabsorbant a une valeur d'Absorption Sous 
Charge comprise dans la gamme approximative 25-40 et une Capacite d'Absorption comprise dans la gamme 
approximative 32-48. 

20 

26. Article selon I'une quelconque des revendications 1 k 25, dans lequel ladite portion de retention (48) comprend une 
feuille d'enveloppe (70) k elements multiples qui comprend une couche d'enveloppe (71) cdte corporel et une cou- 
che d'enveloppe (73) exterieure s6par6e, dont chacune s'etend au-del& de tous les bords p6riph6riques, ou de cer- 
tains d'entre eux, de ladite matrice de fibre pour realiser une region de liaison (74) du type bride, se projetant vers 

25 I'exterieur, sur laquelle toute la periph6rie, ou une partie de la p6riph6rie, de la couche d'enveloppe cdte corporel 
(71) peut §tre connectee k la p6riph6rie de la couche d'enveloppe cdte exterieur (73). 

27. Article selon la revendication 26, dans lequel ladite portion de retention (48) comprend une feuille d'enveloppe k 
elements multiples qui comprend une couche d'enveloppe cdte corporel et une couche d'enveloppe s6par6e cdte 

30 exterieur, dont chacune s'6tend au-deia de tous les bords p6riph6riques, ou de certains d'entre eux, de ladite 
matrice de fibre, au moins ladite couche d'enveloppe cdte corporel ayant une distribution de pores dans laquelle 
les pores dont le diamfctre est supSrieur k environ 50 jim ne represented pas plus d'environ 5 % des pores (telles 
que mesures par porometrie Coulter). 

35 28. Article absorbant selon I'une quelconque des revendications pr£c6dentes, dans lequel ladite couche de gestion de 
I'afflux (46) et ladite couche de feuille superieure (28) ont chacune une taille de pores moyenne efficace, et dans 
laquelle la taille de pores moyenne efficace de ladite couche de gestion de I'afflux (46) est plus grande que la taille 
de pores moyenne efficace de ladite couche de feuille sup6rieure (28). 

40 29. Article absorbant selon I'une quelconque des revendications pr£c6dentes, comprenant en outre des elements 6las- 
tiques courbes (39) connectes k ladite feuille support (30) le long d'un bord lateral de celle-ci s'6tendant longitudi- 
nalement pour realiser des fronces de Jambes 6lastiqu6es, chacun desdits elements eiastiques (39) comprenant 
une feuille support (37) k laquelle sont f ix6s une plurality de brins eiastiques individuels (39). 

45 30. Article selon I'une quelconque des revendications prec6dentes, dans lequel ladite feuille support (30) a une capa- 
cite de transmission de la lumtere qui n'excfcde pas environ 40 %. 

31. Article selon I'une quelconque des revendications pr6c6dentes, comprenant en outre une nappe pigmentee non 
mouillable (72) interposee entre ladite feuille support (30) et ladite portion de retention (48) absorbante. 

50 

32. Article selon la revendication (31), dans lequel ladite nappe non mouillable (72) comprend une nappe obtenue par 
fusion-soufflage compos6e de fibres de polyoiefine. 

33. Article selon la revendication 31 ou 32, dans lequel ladite nappe non mouillable (72) est pigmentee avec environ 
55 1 0 % en poids de pigments Ti0 2 . 

34. Article selon I'une quelconque des revendications pr6cedentes, dans lequel ledit article a dans son entier une ten- 
sion eiastique qui n'excede pas environ 250 g. 
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35. Article selon la revendication 34, dans lequel ledit article a dans son errtier une valeur de tension 6lastique qui est 
comprise dans la gamme 150-250 g. 

36. Article absorbant comprenant : 

5 

une couche de feuille support (30) ; 

une couche de feuille supgrieure (28) fibreuse permeable aux liquides adapt6e k §tre positionnSe contre la 
peau d'un porteur, ladite couche de feuille support (30) ayant des dimensions longitudinale et transversale et 
6tant dispos6e en relation de vis-&-vis avec ladite couche de feuille support (30) ; 

10 une portion de retention (48) absorbante qui est interpos6e entre ladite couche de feuille support (30) et ladite 

couche de feuille sup6rieure (28) et qui comprend une matrice de fibres sensiblement hydrophiles au sein de 
laquelle se trouve une distribution d'un materiau fortement absorbant en particules, lesdites fibres hydrophiles 
et lesdites particules fortement absorbantes 6tant pr6vues dans un rapport ffores/particules qui n'exc&Je pas 
environ 70:30 et qui n'est pas inf6rieur k environ 30:70 en poids ; 

75 une couche de gestion de I'aff lux (46) fibreuse qui est dispos6e de fagon k transporter du liquide au travers de 

son 6paisseur et qui comprend des fibres k deux composants ayant un titre qui n'excfcde pas environ 3 deniers. 
ladite couche de gestion de I'aff lux (46) ayant une surface doublante dispos6e en relation de vis-d-vis adja- 
cente avec au moins une surface principale doublante de ladite couche de feuille sup6rieure (28), et 6tant ainsi 
dispos6e de fagon k transporter du liquide entre ladite surface doublante de ladite couche de gestion de I'aff lux 

20 (46) et la surface doublante adjacente de ladite couche de feuille sup6rieure (28), et 

une feuille d'enveloppe (70) qui est dispos6e entre ladite couche de feuille support (30) et ladite couche de 
gestion de I'afflux (46) et qui est positionnGe adjacente aux surfaces principales de ladite portion de retention 
(48); 

25 caracterisS en ce que ladite feuille d'enveloppe (70) comprend une feuille d'enveloppe k 6l£ments multiples, 

ladite feuille d'enveloppe k 6!6ments multiples comprenant une couche d'enveloppe (71) cdt£ corporel et une cou- 
che d'enveloppe (73) s6par6e cdt6 exterieur, dont chacune s'gtend au-del& de tous les bords p6riph6riques, ou de 
certains d'entre eux, de ladite matrice de fibres pour r6aliser une region de liaison du type bride se projetant vers 
I'ext6rieur sur laquelle toute la p6riph6rie de la couche d'enveloppe c6t6 corporel (71 ), ou une parte de celle-ci, est 

30 connects k toute la p6riph6rie, de la couche d'enveloppe cdt§ ext6rieur (73), ou k une parte de celle-ci. 
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